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THE STEINMETZ STANDARD OF LIGHT. 

The science of photometry and the art of illumination have 
been considerably handicapped by the lack of a really scientific 
standard of light. The problem of providing a perfectly satis- 
factory standard is one of the most troublesome that has been 
encountered by science in recent years. Lord Kelvin said that 

e know but little about any science until we can measure the 
factors involved in satisfactory units; and if there be no reliable 
standard available, the rating of quantities in terms of unsatis- 
factory standards, while better than no rating at all, still leaves 
that science in a position where progress is difficult. 

In the science of photometry this condition has prevailed 
for several reasons, the principal one being the diificulty, if not 
the impossibility, of obtaining a satisfactory physical measure 
of a physiological effect. This difficulty has been overcome, or 
minimized, by accepting the situation and agreeing to take as 
the unit a quantity measurable by its physical effects or proper- 
ties. Up to this time we have been compelled to be satisfied 
with light standards not defined by the physiological effect which 
they produce, but by their physical constants. In other words, 
we simply say that the light produced by such and such a lamp 
or candle is to be considered the unit. Such an arbitrary 
definition can hardly be considered satisfactory and is only 
acceptable so long as there is none better. 

The next step was the suggestion to define the unit of lighi 
in terms of the energy radiated by some particular source under 
specified conditions. This is a decided step forward, yet it 
does not eliminate all of the disadvantages of the older method. 
Each source of light has its own peculiarities and gives light of 
a special quality, and since the eye is more sensitive to certain 
light rays than to others, a scientific definition on this basis 
requires that the quality of the radiation as well as its intensity 
be defined. In other words, the definition of the unit of light 
on this basis must state not only the amount of luminous energy 
radiated, but also the relative proportions of the rays of different 
color. Various suggestions for doing this have been made, the 
most recent of which, and the one which seems to offer the 
most promise of success, is that described in the paper read by 
Dr. C. P. Steinmetz at the recent convention of the American 
Institute of Electrical Engineers. This method endeavors to 
define clearly the amount of luminous radiation which is to be 
the unit and its quality, and suggests a means by which the 
unit of light thus built up may be obtained. 

Dr. Steinmetz’s paper is given elsewhere in this issue. His 
plan is to combine in suitahle proportions red, green and blue 
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lights of specified wave-lengths, the rays selected being about 
equally distant in the spectrum and having ratios in geometrical 
proportion. These lights are to be mixed in specified propor- 
tions so as to produce a white light, though, of course, the 
exact quality of the light thus produced will be under control 
and a light differing somewhat from pure white may seem 
desirable. 

To produce the three components, Dr. Steinmetz suggests 
the use of three mercury lamps, each operated so as to give 
one of the desired colors. Such a source can, without much 
difficulty, be brought under the control of the observer and 
should be much less liable to disturbing influences than any of 
the arbitrary standards now employed. 

Whether such a standard of light is feasible remains to be 
seen. It would not be simple to use, but if it can be used 
satisfactorily under the best conditions and in the best-equipped 
laboratories, its complexity is not a serious objection. Such a 
source could only be adopted as a primary standard, which would 
be used at the most but a very few times a year, and for this 
purpose reproducibility is the most important consideration and 
outweighs all others. It is certainly to be hoped that the sug- 
gestion will be tried at those laboratories where the necessary 
skill and facilities exist. Its investigation will not be easy, but, 
on the other hand, there is no apparent reason why the plan 
should not be successful, and success would mark a big advance 


in photometric science. 





THE DISCUSSION ON EDUCATION. 

The discussion on engineering education which took place at 
the recent convention of the American Institute of Electrical 
Engineers brought out a good number of interesting ideas on 
this important subject. It also showed the wide divergence of 
opinion among the manufacturers, as well as among the 
teachers. These ideas seem to result from the different views 
held of the object of such training. There were, on the one 
hand, those who, it appeared, looked upon the engineering school 
as a bureau for supplying factory workers; while, on the other 
hand, there were those who seemed to think that the develop- 
ment of the student, the turning out of men well prepared to 
become engineers, was the chief end of the technical school. 

These two ideas of the aim of the college training explain 
the different views expressed regarding the value of the scheme 
produced in Mr. M. W. Alexander’s paper. Those who approved 
of the plan of oscillating the students between the college and 
the factory approved of it apparently because it seemed to them 
likely to give a training of the kind which would enable the 
student more quickly to fall into place in a factory. It should 
be said that those taking this side of the question do not expect 
the man thus trained to remain always in subordinate positions, 


but they argued that the more intimately acquainted the voung 


man becomes with manufacturing methods, and the more he 
knows of subjects which would be of value to him when con- 
nected with a factory, the more likely is he to rise to a position 
of responsibility and trust. There is, of course, some justice in 
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the position thus taken. The method, no doubt, would, in some 
cases at least, quickly produce men useful to manufacturing 
companies—men who would probably quickly become proficient 
in commercial methods. 

On the other hand, is it the main object of the technical 
school to supply skilled labor for the factory? Is not the pur- 
pose of the school to produce trained minds, men fitted to 
develop into engineers whose work is just as likely to be in some 
other field as in the factory; and, moreover, since no technical 
school to-day pretends to turn out skilled engineers, is it not 
more important to produce a thoroughly trained, logically work- 


ing brain than one so congested with the details of any special . 


line of work that it finds it impossible to grasp clearly the great 
problems with which other divisions of engineering have to do, 
so that its owner would find himself helpless should he not 
happen to find a berth in some factory? It is not because such 
practical information is not valuable, but because it could only 
be acquired by a young man at considerable sacrifice, that the 
co-operative plan seems undesirable for general adoption. 
Should not the school direct its efforts toward giving the young 
man first of all a thorough training in those branches of science 
which are essential, and should it not, in doing this, guard 
against such narrow training as will prevent the student from 
seeing the larger side of his profession? If this part of his 
education is provided for, then whatever else may be added is 
so much gained. And it must be remembered that in teaching 
the applications of science, a certain amount of practice must 
itself be taught. Nevertheless, the main object of such instruc- 
tion is to teach principles and develop a capacity for thinking. 
Practice should be taught to illustrate the application of prin- 
ciples, but principles should not be taught merely to explain 
the operation of machines. The latter method may produce 
good followers; the first method only will produce the leaders. 

Given time enough, well-trained men could doubtless be pro- 
duced by any method, but, unfortunately, the time which the 
young man can devote to his college work is limited. Hence, 
as Dr. Steinmetz said, he must get at his college what he can 
not get elsewhere; and, as Professor Morgan Brooks and Mr. 
C. F. Scott said, in giving him this training care should be 
taken that the object of the school, which is primarily to train 
the man, should not be forgotten. No method of cramming 
him with science, or other subjects, will suffice, and if he can 
not be taught to think logically and clearly he should be advised 
to change his study. When dealing with natural forces and 
engineering material, a false deduction is fatal. 

On the other hand, in the endeavor to do as much as possible 
for the young man in his four short years at college, there is 
danger that in spreading his attention over too many related 
lines of work, training in thoroughness and accuracy, so essen- 
tial for the engineer, will not be given. This point was taken 
by Mr. B. A. Behrend in the short paper which he read at the con- 
vention. It is unfortunately true that too many instructors 
prefer to have the student stride over a fairly wide field in their 
work, rather than to cover painstakingly a smaller part of the 
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ground. This is principally true in laboratory instruction, in 
which the student is expected to become familiar with typical 
characteristics of certain machines rather than to be able to 
trace these characteristics with accuracy and certainty. Yet the 
former knowledge he may obtain in many ways, and he must 
adjust his knowledge from time to time as the types of machines 
change, but skill in laboratory work or in computation can only 
be secured through practice, and if not gained at the school the 
man is very seriously handicapped until he makes up his defi- 
ciencies in these respects, which can usually be done only under 
considerable difficulty. 

In conclusion, it must be said that on the whole the technical 
schools are really doing excellent work. There is no question 
that the results might be better, but the schools are improving 
every year, and if there is such wholesale dissatisfaction as some 
would have us think, the dissatisfaction is probably because too 
much is expected. Not every man who is given a degree upon 
the completion of an engineering course is destined to become 
a great engineer, and perhaps there would be some economy in 
sifting out the students more vigorously. On the other hand, 
there are large numbers of men who wish to obtain training in 
certain professions, and if these men are earnest and do really 
learn the essentials of engineering, may they not with some 
justice demand a degree, the usual recognition for such work? 





THE AUTOMATIC PROTECTION OF HIGH-TENSION 
FEEDERS. 


There are a number of protective systems for high-tension 
feeders and other high-potential apparatus depending for their 
operation upon different principles. Many years ago, when the 
alternating system was introduced, a ground indicator was in- 
stalled showing when the insulation of one side of a circuit 
was defective. This was generally merely a static voltmeter 
connected to the two wires and to the ground, and its indications 
showed simply when the difference in potential between one 
side of the circuit and the ground was considerably less than 
that of the other. As the transmission systems increased in size 
and importance, the necessity of protecting the apparatus from 
the consequences of heavy grounds or short-circuits became more 
important, and various other methods have been employed, de- 
pending upon the character of trouble to be protected against. 
Thus, the reverse-current relays are used to prevent damage from 
the forcing of a current in the wrong direction through the 
apparatus, while the various types of overload and underload 
relays are used generally to disconnect feeders or other apparatus 
when the load exceeds or falls below certain values. 

Another system of protection is attracting a good deal of 
interest in England at this time, as the principle it operates 
upon is different from those which have been mentioned. This 
is known as the Merz-Price system. It was referred to briefly 
in the ELectricaL Review of June 20 and at greater length 
in the issue for June 13. The principle depended upon is 


the unbalancing of the load at the two ends of a single feeder. 
A differential relay is installed, the current through one coil, 
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or set of coils, depending upon the load at one end of the feeder, 
while the current through the other coil or set depends upon the 
load at the far end of the feeder. For this purpose it is 
necessary to run a pilot wire the length of the feeder. The 
objection to this is not very serious, since such wires are often 
installed anyhow. The advantages obtained by this system are 
that it insures the disconnecting of a feeder whenever it becomes 
short-circuited or grounded, while it renders the same feeder 
capable of carrying considerable overloads without being discon- 
nected. The system is thus selective in the sense that it picks 
out trouble on the feeder and ignores all troubles beyond it. 





SINGLE-PHASE RAILWAY IN ENGLAND. 

The single-phase railroad has made very creditable progress 
both in this country and on the continent of Europe. A number 
of different systems have been installed, the differences generally 
consisting of the method adopted for compensating for armature 
reactions and improving commutation. So far the reports of 
the operation have been encouraging, but it is yet too soon to 
say whether any one type of motor is better than all the others 
or whether some further modification may be found desirable. 
One thing is evident, the system is to be given a thorough 
trial and will stand or fall on its own merits. 

For these reasons it is interesting to notice the putting into 
service of the first single-phase railway system in England. 
This was described briefly in the ELEctricaL Review for June 
27, the Siemens system being employed there, utilizing West- 
inghouse motors. 

The selection of a single-phase system for this important 
railroad work is somewhat significant, since the polyphase system 
was introduced into London many years ago in what was at 
that time one of the most important electric railway under- 
takings, and this system has not lacked supporters in England. 
What it will do in city work should be pretty well known by this 
time, and the performance of the new equipment will enable 
British engineers to compare the two systems. Moreover, since 
the direct-current system is used in England for a good deal of 
heavy work, the outcome of the contest for supremacy will he 


watched with interest. 





A HOME FOR THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

We extend our sincere congratulations to our British brethren 
of the Institution of Electrical Engineers upon securing a suit- 
able society home. A building, in many ways well adapted to 
the needs of the institution, has been obtained, and before many 
days have passed there will, we hope, no longer be need to 
trespass upon the hospitality of a sister society. The building 
is one owned by the Royal College of Physicians and Surgeons. 
It is excellently situated on the Victoria Embankment, and with 
some remodeling will meet every requirement. We trust that 
the impetus given to the institution by this step will make the 
financial burden thus assumed lighter than anticipated and that 
it may move with quickened strides to an even stronger and 
more influential position than the enviable one it now holds. 
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OHIO ELECTRIC LIGHT ASSOCIATION. 


FOURTEENTH ANNUAL CONVENTION, HOTEL 
VICTORY, PUT-IN-BAY, LAKE ERIE, 
AUGUST 25, 26, 27. 


The following programme has been an- 
nounced for the fourteenth annual con- 
vention of the Ohio Electric Light Asso- 
ciation, which will be held at the Hotel 
Victory, Put-in-Bay, Lake Erie. 

Tuesday, August 25, 10 a. Mi—Meeting 
of all committees for organization and 
work, 

TUESDAY AFTERNOON, 

First session, 1.30 o’clock. 

President’s address. 

Announcements. 

Paper, “Gas Engines in Central Station 
Work.” William M. Adams, Citizens’ Gas 
and Electric Company, Elyria, Ohio. 

Paper, “Report on Gas-Producer and 
Oil-Engine Plants.” B. H. Smith, Lexing- 
ton Electric Plant, Lexington, Ohio; B. 
H. Gardner, Dayton Lighting Company, 
Dayton, Ohio. 

Question Box. 

ENTERTAINMENT FOR TUESDAY, 

For the ladies—Afternoon, card party. 
For all—4 p. m., Bathing Beach; evening, 
ball, reception, singing. 

WEDNESDAY, AUGUST 26, 9 A, M. 

Appointment of committees. 

Paper, “How Can We Best Increase 
Our Business?” F. H. Plaice, Hastings, 
Mich. 

Paper, “Best Ways and Means of Get- 
ting Out and Keeping Out Private Plants 
in Central Station Territory.” B. IH. 
Gardner, Dayton Lighting Company, 
Dayton, Ohio. 

Paper, “Electric Signs, Outlining and 
Other Special Uses of Electricity, as an 
Adjunct to Profitable Central Station 
Work.” J. ©. Rothery, East Liverpool 
Traction and Light Company, East Liver- 
pool, Ohio; C. A. Elliott, Dayton Light- 
ing Company, Dayton, Ohio; Mr. Engle, 
Youngstown Consolidated Gas and Elec- 
trie Company, Youngstown, Ohio. 

Question Box. é 

12.50 p. m.—Serving of light luncheon 
in convention hall, programme to be taken 
up immediately after. 

Paper, “Should Central Stations do 
Wiring?” Edward F. Gwynn, Delaware 
Electric Light and Power Company, 
Delaware, Ohio: C. C. Custer, Miami 
Light, Heat and Power Company, Piqua, 
Ohio. 

Paper, “Illuminating Engineering.” 
J. S. Codman, Boston, Mass. 


Paper, “Report on Experience of 


Central Stations with Tungsten Lamps.” 
Question Box. 


ELECTRICAL REVIEW: 


Entertainment for Wednesday, for the 
ladies, 10 A. M., visit to the caves and 
other points of interest. 12.30 P. M., 
special luncheon for the ladies in the main 
dining room. Afternoon, for all, Bathing 
Beach, 3 o’clock. Evening, medley of fun, 
bridge whist, music, impromptu vaude- 
ville. 

THURSDAY, AUGUST 27, 9 A. M. 

Reports of committees. 

Election of officers. 

Paper, “Some of the Causes of Failure 
in Municipal Lighting Stations.” D. L. 
Gaskill, Greenville Electric Light and 
Power Company, Greenville, Ohio. 

Paper, “Grounding Alternating-Current 
Secondaries.” LL. Clifford Anderson, 
Franklin Electric Light Company, Frank- 
lin, Ohio. 

Question Box. 

\FTERNOON SESSION, 2 O’°CLOCK. 

Paper, “Gas and Gasolene Competition, 
and Best Ways to Meet It.” Fred Leslie, 
Muncie Electric Light Company, Muncie, 
Ind. 

Paper, “Experience with Luminous 
Are Lamps.” ©. H. McKay, Toledo 
Railway and Light Company, Toledo, 
Ohio. 

Question Box. 

Entertainment for Thursday, for ladies, 
morning, band concert: afternoon, euchre 
party, bowling. Evening, grand banquet 
for all as the guests of the Association 
with electric vaudeville between courses. 

= 

Demands Return of Fees. 

The Indiana & Michigan Electric Com- 
pany has filed a suit against the state of 
Indiana for the recovery of $5,760 col- 
lected from the plaintiff company as or- 
ganization fees. The suit is to be a 
friendly one to test part of the corporation 
law. The plaintiff company was incor- 
porated May 11, 1907, with a capital stock 
of $1,915,500. On June 21 and 22 of 
that year it was merged with the Elkhart 
Electric Company, capitalized at $150,- 
000; the South Bend Electric Company. 
capitalized at $150,000, and the St. 
Joseph & Elkhart Power Company, capi- 
talized at $250,000. F. A. Sims, secretary 
of state, refused to file the merger agree- 
ments until the company paid separate 
fees for each merger. The company con- 
tended that only one merger fee could 
be collected, as the mergers were made at 
the same time. It is to be alleged by the 
plaintiff in the suit that the action of the 
secretary was not legal. The fees were 
paid hy the company under protest. The 
case will probably come up for hearing in 
September, 
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Side-Door Cars to Be Tried 

Out in New York Subway. 

A final order providing for side doors in 
New York city subway cars was issued 
July 10 by the Public Service Commis- 
sion for the First District. As a begin- 
ning, it was ordered that sixteen cars be 
so equipped. These will make up two ex- 
press trains, and afford an opportunity to 
study the advisability of the change, which 
was recommended by Bion J. Arnold. 

The terms of the order provide that the 
cars shall have four doors on each side. 
Two of the doors shall be in the position 
of the doors now in use, and two addi- 
tional doors on each side shall be placed 
not less than one nor more than two 
doors’ width from the doors now in use. 
The company, says the order, shall equip 
these cars with pneumatic or other me- 
chanical or electrical devices, so arranged 
as to open and close the doors quickly and 
automatically to signal the motorman 
when the doors are closed. 

Continuing, the order says that the six- 
teen cars shall be completed and ready for 
operation not later than October 15. The 
reconstructed cars are to have conspicuous 
signs, informing passengers that the doors 
near the end of each car are entrance 
doors, and the doors near the middle are 
exit doors. 

In closing, the order states that the cars 
shall be operated daily on the express serv- 
ice during the morning and evening rush 
hours. 

Mr. Arnold has estimated the cost of 
transforming the present cars at $1,500 
for each of the 500 composite cars, or 
$750,000; and $2,000 for each of the 350 
steel cars, or $700,000. a total of $1,450,- 
000. General manager Hedley of the In- 
terborough Rapid Transit Company put 
the cost at not less than $1,800,000. 

The order was adopted on the report of 
Commissioner Eustis, who had indicated 
its nature at the argument before the com- 
missioner on June 29. 

Independent Telephone 
Merger. 

According to the Cleveland Plain 
Dealer a merger of independent telephone 
properties extending from the Mississippi 
River to the Atlantic seaboard and em- 
bracing properties worth over $100,000,- 
Options have 
been secured. it is claimed, on the Frontier 
Telephone Company of Buffalo and on 
several eastern companies, forming a 
through chain of long-distance lines and 
local exchanges to New Jersey. Agents of 
the promoters have been endeavoring to 
secure an option on the independént plant 
at Detroit. St. Louis capitalists, it is 
thought, are represented in the new merger 
and will contribute the Kinloch system of 
that city. 





000 is again under way. 
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Regulations for Street Cars in 
Washington, D. C. 


Widespread interest will doubtless at- 
tach to the regulations for the street rail- 
ways of Washington, D. C., which were 
issued on July 10 by the Interstate Com- 
merce Commission. By act of the last 
session of Congress these railways were 
put under the control of the commission, 
which has had a special committee en- 
gaged lately in making inquiry into what 
regulations were necessary. The regula- 
tions issued will, in all likelihood, be 
given close attention in all municipalities 
in the country where street-railway regu- 
lation is a problem. The principal fea- 
tures of the commission’s order are: 

1. Every street-railway car operated in 
the District of Columbia shall be fully 
equipped with front pick-up fenders of 
the Blackistone, Claude, Tobe, Preusser or 
Parmenter pattern, and with wheel-guard 
fenders of the Brightwood automatic, the 
Blackistone, the Eldridge Smith, the Tobe 
or the Parmenter improved pattern; pro- 
vided, that any street-railway company 
may substitute for the above any other 
fender or wheel guard which may here- 
after be approved by the Interstate Com- 
merce Commission. 

2. Every street-railway car operated in 
the District of Columbia must be so con- 
structed or altered that a clear space of 
fifteen inches in height above the rails is 
provided between the wheel guard and the 
adjacent end of the car, in order to allow 
the effective action of the wheel guard. 

3. Platforms of street cars shall be 
guarded by gates of a construction and 
operation approved by the Interstate 
Commerce Commission. 

4. The fenders must be kept in 
thorough working order and in good repair 
when in use. 

No street car shall move at a greater 
rate of speed than fifteen miles an hour 
in the city of Washington, nor at a greater 
rate of speed than twenty miles an hour in 
the suburbs of the city. Street cars shall 
not exceed a rate of speed greater than 
six miles an hour at street crossings. No 
motorman or conductor shall refuse to 
stop to take up a passenger unless all the 
seats in the car or train are occupied. 

6. Whenever street railroads cross each 
other all cars or trains bound north or 
south shall have the right of way over trains 
or cars bound east or west, and all motor- 
men shall, on approaching intersecting 
crossings, stop their cars or trains and see 
that the way is clear before crossing; 
provided, that the provisions as to the 
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right of way shall not apply where 
branches of the same street railway cross 
each other. 

7. Flagmen shall be stationed at the 
crossings of all street-car lines when in the 
judgment of the Interstate Commerce 
Commission the public safety requires the 
same. And from and after the direction 
of the commission to any street-railway 
company to station a flagman at any such 
crossing it shall be unlawful for any 
motorman to run or operate any motor-car 
over such crossing in the absence of a 
flagman. No street car shall stand upon 
a street or avenue for a longer period than 
five minutes unless the way be obstructed, 
nor stop so as to obstruct a street crossing 
or intersecting street; and no street car 
shall follow a preceding car moving in the 
same direction at a less interval than 100 
feet, unless coupled thereto. Every street 
car in motion after sundown shall have 
two lights, one displayed at each end 
thereof. 
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Public Service Commission 
Directs Rehabilitation 
of Plant. 


The Public Service Commission of the 
Second District of New York has just 
issued a decision which is of great interest 
as indicating its attitude with regard to 
the protection of properties of existing 
companies and the conditions upon which 
competing companies will be permitted to 
operate in small communities. 

Complaint had been made at hearings 
of alleged poor service given by the Albion 
Power Company in that village, and only 
recently a receiver was appointed for the 
company. The Swett Electric Light and 
Power Company, of Medina, has asked 
the commission for permission to furnish 
electric lights in Albion, as a result of 
the troubles of the local concern. 

After investigation and upon the earnest 
request of the receiver and bondholders 
of the existing company, the commission 
has given the receiver of the Albion Power 
Company an opportunity to begin at once 
and complete, within thirty days, certain 
improvements which must be installed 
within sixty days. The application of the 
competitive company is held open for 
thirty days. If at the expiration of that 
time the improvements required have not 
been undertaken to the satisfaction of the 
commission, the application of the Swett 
company will again be taken up. 

The Albion company is required to re- 
habilitate its water power plant, make 
necessary repairs to boilers and purchase 
and install a 900-kilowatt belt-driven 
generator, with other necessary appliances, 
and to purchase and put up the additional 
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distribution copper necessary to furnish 
proper service in Albion. The company is 
also required to install the following ap- 
paratus: Three fifty-kilowatt 6,600-13,- 
200-volt transformers with necessary con- 
nections; new arc light system, proper 
switchboard devices on its entire system, 
exciter regulators, single-phase feeder 
regulators, to conserve its water power and 
increase its availability so that the maxi- 
mum water power will be available during 
the evening hours of greatest consumption. 

If this work is completed within sixty 
days and the commission is satisfied that 
the village is receiving proper service, the 
application of the petitioner will be de- 
nied. Otherwise the pending application 
will be brought up for further action. 


Bombay Electrical Devel- 

opment. 

In September, 1905, the Bombay Elec- 
tric Supply and Tramway Company 
started business in Bombay, India, with 
about seven miles of mains in the Euro- 
pean section of the city. The advantages 
of electricity were speedily appreciated, 
and by the end of the year, installations 
amounting to the equivalent of nearly 
20,000 eight-candle-power lamps had been 
coupled to the mains, including over 1,000 
electric fans. During the past two years, 
although very busy with the electrification 
of the horse tramway system, the company 
has developed its general electrical supply 
at a rapid rate, as may be seen in the 
following table: 
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April 1, 1908..... 113 1100,000 | 4,000 474 
| 
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The increase in the consumption of 
energy is also shown by the fact that in 
1907 there were sold 1,233,671 electrical 
units, as against 488,477 in 1906. Ar- 
rangements have been made for providing 
supply in other districts of the city. The 
following retail rates are now in force: 

(a) For general purposes, eight annas 
(anna = two cents) per unit for the 
number of units equivalent to one hour’s 
use per day throughout the month of the 
maximum demand as shown by indicator, 
and two annas per unit for all units in 
excess of this quantity as shown by dif- 
ference between meter and indicator read- 
ings for the month. 

(b) For elevators, four annas per unit 
flat rate. 

(c) For bona fide industrial motive 
power installations of five brake horse- 
power and upward, two annas per unit flat 
rate, 
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PRIMARY STANDARD OF LIGHT.’ 





BY CHARLES P. STEINMETZ. 





Light is not a physical quantity, but a 
physiological effect, that of certain wave- 
lengths of radiation, and therefore can not 
be expressed in absolute physical units; 
it must be measured by comparison with 
an arbitrarily chosen standard of physio- 
logical effect. As a result thereof even 
with the best existing primary standard of 
light, the amylacetate lamp, the difficulties 
of reproduction, and maintenance of its 
constancy, are such as to involve errors 
very far beyond those considered permis- 
sible in physical measurements. A radical 
increase in the accuracy of reproduction 
and maintenance of a primary standard of 
light appears possible only by relating the 
standard of light in manner to 
physical quantities, that it can be de- 
termined by energy measurements. 

This led to the recommendation of de- 
fining the primary standard of light by 
the energy of radiation. It requires, how- 
ever, a definition of the quality of radia- 
tion, since the physiological effect of 
radiation has no direct relation to the 
energy of radiation: One watt of radia- 
tion of a wave-length from the centre of 
the visible range gives a far higher physio- 
logical effect, that is, more light, than 
one watt of a wave-length near the ends of 
the visible spectrum. This is not merely 
a function of the quality or color of the 
light, as light of the same intensity and 
same color, identical physiologically, may 
be entirely different physically, and there- 
fore represent a different amount of 
power. For instance, the physiological 
effect of white light is produced by the 
combination of all colors of the spectrum, 
but also by an infinite number of com- 
hinations of two, three, or more spectrum 
and these physically different 
forms of white light, while indistinguish- 
able on the photometer screen, and thus 
physiologically identical, represent differ- 
ent amounts of radiation power per unit 
of physiological effect, or per candle- 
power. The same reasoning applies to 
colored light. The power of the visible 
radiation is, therefore, not a measure of 
light. 

The definition of the absolute unit of 
light as the physiological effect of one 
watt of power of visible radiation, re- 
quires, therefore, an arbitrary definition 
of the distribution of power throughout 
the visible range. As such distribution of 
power through the visible range, may be 


such 


colors; 


1A paper presented at the twenty-fifth annual con- 
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chosen that of the black-body radiation at 
a definite temperature, and the tempera- 
ture measurement may be eliminated by 
specifying the energy-ratio between two 
definite regions of the spectrum. For in- 
stance, such a definition would be: 

The unit of light is that given by a 
black body radiating one watt of power be- 
tween the wave-lengths of thirty-nine and 
seventy-two, under the condition (that 
is, at the temperature) where the power 
of radiation from wave-length thirty-nine 
to fifty-five bears to that from fifty-five 
to seventy-two the ratio a. 

It does not appear to me that such a 
standard would be very satisfactory, and 
for the following reasons: 

1. Though the intensity of radiation 
at the red end of the spectrum is very 





Fic. 1.—CERTAIN OF THE BRIGHTER LINES OF 


high, the physiological effect is very small, 
and an inaccuracy at this limit would 
therefore seriously affect the result. 

2. The absorption constant of glass or 
any other envelope is different for differ- 
ent wave-lengths. 

3. Any deviation of the radiator from 
the black-body radiation vitiates the re- 
sult. 

4. The color of the light would not 
be white, but yellow, due to the tempera- 
ture limitation imposed by the radiator. 

A more satisfactory primary standard 
of light, based on measurement of radia- 
tion power can, as I believe, be produced 
by selecting three primary colors of the 
visible spectrum. Let these colors be of 
definite wave-length, about equidistant 
from each othér and of such character 
that they can be absolutely reproduced at 
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high intensity, as the spectrum lines of 
a luminous gas or vapor. Then define 
the unit of light as that given by one watt 
of power radiated at these three wave- 
lengths, in definite proportions, chosen so 
as to give white, or yellowish-white, light. 
That is, the primary unit of light is the 
physiological effect, as observed on the 
white photometer screen, of one watt of 
power, radiated in the three definite wave- 
lengths A, B, C, in the proportion 
abe. 

The adoption of this standard of light 
would eliminate the sources of error which 
now affect the primary flame-standard. 
The radiation density or light flux in- 
tensity of the three primary colors is 
measured separately before they are com- 
bined on the same photometer screen, and 





THE SPECTRUM SHOWN IN GEOMETRIC SCALE. 


the accuracy of determination would be 
limited only by that of physical measure- 
ment of radiation energy, by bolometer or 
otherwise. 

This standard of light requires three 
sources of monochromatic radiation, which 
can be maintained constant with any de- 
sired exactness. This requirement seems 
fulfilled by the mercury lamp. When 
reasonably protected from air drafts, 
changes of surrounding temperatures, etc., 
the intensity of radiation of a mercury 
lamp remains extremely constant at con- 
stant current, and, for minor variations 
of current, varies directly as the current, 
while that of the incandescent lamp varies 
as a high power of the current. It must 
be considered that a reproduction of the 
same intensity in the lamp is not re- 
quired, as is the case with standard lamps, 
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since the mercury lamp is merely the 
source of monochromatic light, and its 
intensity is measured and adjusted. 

I should therefore recommend mercury 
lamps as the sources of the three mono- 
chromatic radiations, which combined give 
the primary standard of light. 

Approximately, some of the brighter 
lines of the mercury spectrum are shown 
in Fig. 1 in geometric scale; that is, with 
the logarithm of wave-length as abscissas. 
When investigating the combination of 
different frequencies to a resultant effect, 
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Of the spectrum lines of mercury, of 
approximate wave-lengths: 





62.4; | 67.2; 69.1; 
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violet. blue. green. 
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yellow. orange. 
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are the most prominent. The three red 
lines, and many more red lines, appear 
only at higher temperature, as in the 
Heraeus quartz lamp. 






































Fie. 2.—THr Mercury SPECTRUM SHOWN IN POLAR COORDINATES. 


this rational scale, which is the scale of 
acoustics, is preferable.’ 

In Fig. 2 the mercury spectrum is given 
in polar co-ordinates with the octave, or 
the ratio of wave-lengths two divided by 
one, represented by 360 degrees. For il- 
lustration, the frequency denotations of 
acoustics are recorded in Figs. 1 and 2; 
that is, one tone represents thirty degrees. 

For comparison the spectrum lines of 
Li, Na, Tl] and In are also shown. 





1 The usual way of recording spectra, with the wave- 
length, or the frequency as abscissas. is irrational; one 


~ wave-length in the ultraviolet represents a far greater 


range than iu the ultrared. The infinite number of 
radiations of shorter wave-length, or higher frequency 
than the visible, are crowded into a finite space, when 
using wave-length as abscissas, while the lower fre- 

uencies or longer waves cover the whole range from 
the ultrared to infinity. The reverse is the case with 
the frequency as abscissas. The intensity curve of 
radiation, measured and recorded with the wave- 
length as abscissas, is different, and its maximum 
at a different point, than the intensity of the same 
radiation plotted with the frequency as abscissas. The 
rational scale of any periodic quantity is the geometric 
scale, where equal intervals represent equal percentual 
increase or decrease; that is, the logarithmic scale. 
This was realized long before science existed: it is the 
scale used in music, with the octave ; that is log. 2, as 
abscissas, 


The three spectrum lines of mercury: 
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which are about equidistant and therefore 
appear the most suitable as primary colors 
for a standard of light. 

Two low-temperature mercury lamps 
would be required for the blue and the 
green, and one high-temperature quartz 
lamp for the red. These would be main- 
tained at constant radiation by maintain- 
ing the current constant, and also the con- 
dition of ventilation and surrounding 
temperature. 

Resolved by a prism, the blue line of 
the first, the green of the second, and the 
red of the third lamp are thrown on the 
same white screen, and their radiation 
energy measured separately. What energy 
proportion to select for the three colors, 





1 The wave-lengths of these red lines require redeter- 
mination. Some of the other lines are twins. 
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to give a color suitable for a primary 
standard, remains to be investigated. 
Probably a yellowish-white would indus- 
trially be most convenient. 

It is interesting to note that such a 
selection of three primary colors as com- 
ponents of a standard of light would also 
allow an exact numerical expression of the 
physiological color of any light, by the 
ratio of the three intensities, a — b + c; 
that is, the color of light could be meas- 
ured by varying the intensities of the 
three standard wave-lengths until their 
combination, on the white screen, becomes 
identical in color with the observed light. 

—__—_- @-—__—— 
The State’s Water-Power 
Right. 

A very interesting and important suit 
has been brought by the Fulton Light, 
Heat and Power Company, of Fulton, 
N. Y., against the state of New York, 
and action is being taken in the Court of 
Claims. The power company alleges that 
$3,200,000 damages is due it for the ap- 
propriation by the state for the barge 
canal of private property in the bed and 
waters of the Oswego River. 

The power company is one of sixteen 
users of water power at Fulton, and there 
are a number of water-power users at other 
points affected in the same way. Upon 
the result of this action depends the ability 
of the state to complete the building of 
the barge canal. George F. Decker, 
deputy attorney-general, has made the fol- 
lowing statement: 

“Tt is doubtful if the interests of the 
state were ever more boldly challenged. 
The state claims that the Oswego River 
was by nature and immemorial usage a 
public highway before the river was canal- 
ized, that its bed and waters were never 
bartered away, or, if they were, that the 
grant was subject to navigation uses. The 
state also claims that if this river ever 
became private property, it was reap- 
propriated by the state when it was canal- 
ized in 1826. 

“Tf the state’s position is unsound, it 
will probably result in preventing the 
completion of the present canal enlarge- 
ment as well as the undertaking of any 
state improvement of navigation hereafter, 
because of the increasing value of water 
power with wood gone and coal going. 
This case is the first in a very long time 
which has arisen directly against the 
state and wherein this question has been 
involved. It will determine whether the 


water power of our larger rivers and of 
the canals is held as an irrevocable mor- 
opoly in private hands.” 
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THE RELATION OF THE MANUFACTUR- 
ING COMPANY TO THE TECHNICAL 
GRADUATE. ' 


BY B. A. BEHREND. 


Kiven though in times of business de- 
pression it may seem to us as if there were 
more applicants than positions, yet no 
thoughtful man denies that, while the 
number of positions in such times may 
have greatly decreased, the importance of 
filling them by thoroughly capable and 
competent people has correspondingly in- 
creased. For example, a position which, 
in times of exceptional prosperity may be 
tilled fairly well by an average man, will 
be sorely in need of a man of exceptional 
ability when business prosperity is on the 
wane. If there is any one fact more 
patent than another it is the fact that 
there is always room at the top of the 
ladder for men of integrity, of moral 
courage, and of intellect. There are 
plenty of men who possess any one of these 
qualities; there are few who possess all 
three, and these the manufacturing com- 
panies, or the world at large, most require. 
In their anxiety to secure the raw recruits 
for officers thus endowed, the manufac- 
turers turn of necessity to the universities 
_and their graduates. 

It must be granted that the colleges 
possess an almost unlimited potentiality 
for improving the human material turned 
over to them to shape and polish, and, it 
seems to me, considering the results ob- 
tained, they are doing very well in this 
shaping and polishing process. But they 
are not always supported in the right di- 
rection by the manufacturing companies. 
To allude to one instance only, I refer to 
the manner in which the manufacturing 
company seeks the young graduate, in- 
stead of letting him do the seeking. He 
thus gains, at the outset, an exaggerated 
idea of his importance, and an independ- 
ence which is not conducive to the develop- 
ment of those qualities which make 
thoughtful and painstaking men. Our 
graduates are chiefly deficient in these 
qualities, and this is due, not so much to 
an innate deficiency in this direction, as 
to the fact that the incipient faculty has 
never been properly awakened and culti- 
vated. There is abroad among our 
colleges and their graduates a most 
ominous disdain for painstaking accuracy 
and devotion to laborious detail, so es- 
sential to all really great work in engi- 
neering. The wish to take someone else’s 
thought and work and make it a com- 
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mercial success, which is so prominent a 
feature of our business life, is easily ex- 
plainable, though not so easily excusable. 
Men of ability realize that the same effort 
turned into the channels of commercial 
work will be productive of better returns 
than they would obtain by painstaking 
working out, for instance, the design and 
construction of electrical machines. In 
this case, even though their work may 
have met with eminent commercial suc- 
cess, our business methods are not much 
concerned with a debt of gratitude or ob- 
ligation to the men that did the building 
up. Here lies a menace to the stability 
and continued prosperity of our manu- 
facturing industries which must, in time, 
be remedied, lest it produce a far-reaching 
result in discouraging graduates of our 
colleges from the pursuit of new and im- 
portant creative engineering work, with 
the result that we will have to draw on 
other countries for a supply of well- 
trained engineering brains. 

The managers of our manufacturing 
plants can do as much toward the de- 
velopment of right views and proper edu- 
cation as can the teachers and organizers 
of the colleges. The former need to study 
more sympathetically the condition of the 
latter, and vice versa. There are very 
poor pretenses of both managers and 
teachers in this world, and it is obvious 
that “the highest gifts are not always 
brought to the highest place.” Education 
is a very good thing, but it can not give 
the qualities which it should develop. 
Those who, like the writer, have been in- 
strumental in the building up of large 
manufacturing organizations, recognize 
that the absence of moral qualities fre- 
quently mars a successful career, as fre- 
quently, perhaps, as the absence of purely 
intellectual qualities. Success often ac- 
companies the work of men possessing 
ability, untempered by scrupulous re- 
straint. Examples of this kind, so plenti- 
ful, have left a detrimental impression on 
the minds of aspiring young men. The 
thoughtful words of James Bryce, that 
this country “ has the glorious 
privilege of youth, the privilege of com- 
mitting errors without suffering from 
their consequences,” remind us_ that 
many of our faults are not visited upon 
us with the unerring justice they deserve, 
because of the actual and potential wealth 
of this country in its present state of 
youthful and vigorous development. But 
let us not be deceived permanently into 
believing that, with our population in- 
creasing in geometric progression and 
thickening in our cities and manufactur- 
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ing centres, many of the crude and lavish 
methods, despite which our industry is 
the most flourishing in the world, can be 
permanently retained without doing in- 
finite harm. Space does not permit me 
to do more than to indicate the line of 
thought I wish to suggest. We need both 


character and intellect in our graduates, 
which should be cultivated by close co- 


, operation between the manufacturing 


companies and the colleges, but for creat- 
ing which no panacea has yet been devised. 


a> 
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Theodore N. Vail on Business 
Conditions in the West. 

Theodore N. Vail, president of the 
American Telephone and Telegraph Com- 
pany, has returned from an extensive trip 
throughout the West, having visited from 
Mississippi to the Coast and from Texas 
to the extreme Northwest. In speaking of 
the business conditions, says the New 
York Journai of Commerce, in that part 
of the country, Mr. Vail said: 

“So far as basic conditions go in that 
section, there is absolutely no reason for 
a depression. I have been taking a broad 
view of the West for the last thirty years, 
and never in that time has the outlook 
been better than it is now. 

“Crops are promising, indeed; in fact, 
the original producers, as the farmer and 
the cattle and sheep raiser, are in better 
shape than I have ever known them. De- 
velopments in every phase during the last 
five to eight years are beyond comprehen- 
sion and belief. Cities as widely apart 
geographically as Dallas, Tex., and Spo- 
kane, Wash., have expanded in every di- 
rection. 

“The floods have not done any great 
harm on the whole. It is true that the 
railroad losses can not be offset, but the 
sections needing moisture have profited 
more than other sections not needing it 
have suffered. Dry farming places—the 
semi-arid lands—were never in such lux- 
uriant growth, and the grazing areas are 
likewise in the fullest flush of growth. 

“The public utility and the public serv- 
ice corporations have been the central 
factor in the business situation, and they 
continue to remain the dominating ele- 
ment, and many of their problems have 
not yet been solved. This is the disquiet- 
ing feature. What brought this about and 
how it was brought about everyone now 
knows.” 

Taking up the companies whose inter- 
ests he serves, President Vail says: “Our 
business shows relatively no falling off. 
The business of the associated Bell com- 
panies is better this year than last year. 
There is a good demand for the better 
class of telephones; in fact, we have all 
the business of that kind we can do. As 
for new construction, the associated com- 
panies will do twenty-five to thirty per 
cent less than last year. The figures will 
fall even below our estimates made at 
the beginning of 1908.” 
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FINANCIAL REPORTS OF ELECTRIC 
COMPANIES. 


LEXINGTON & INTERURBAN RALLWAY 
COMPANY. 

The report of the Lexington & Inter- 
urban Railway Company, of Lexington, 
Ky., for the month of May and five 
months ended May 31 shows May gross 
of $50,271; expenses, $35,180; May net, 
$15,091. Five months’ gross, $225,340; 
expenses, $154,458 ; five months’ net, $70,- 
882, an increase for the five months of 
$5,226. 





NORFOLK & PORTSMOUTH TRACTION 
COMPANY. 

The report of the Norfolk & Ports- 
mouth Traction Company, Norfolk, Va., 
for the month of May and five months 
ended May 31 shows May gross of $152,- 
175; expenses, $90,262; May net, $61,913. 
Five months’ gross, $711,092; expenses, 
$448,912; five months’ net, $262,180. 





TWIN CITY RAPID TRANSIT COMPANY. 


The report of the Twin City Rapid’ 


Transit Company, Minneapolis, Minn., 
for the month of May and five months 
ended May 31 shows May gross of $527,- 
393; expenses, $254,577; May net, $272,- 
816; charges, taxes and preferred divi- 
dend, $126,972; May surplus, $145,844. 
Five months’ gross, $2,429,348 ; expenses, 
$1,265,571; five months’ net, $1,163,777 ; 
charges, taxes and preferred dividends, 
$621,178; five months’ surplus, $542,599. 





AMERICAN TELEPHONE AND TELEGRAPH 


COMPANY. 

For the five months ended May 31 the 
American Telephone and Telegraph Com- 
pany reports an increase of 0.32 per cent 
in net earnings for dividends on the 
augmented capital stock. The net earn- 
ings available for dividends were equal to 
5.57 per cent on the outstanding stock, 
against 5.25 per cent on nearly $21,000,- 
000 less stock in the first five months of 
1907. The current year will be one of 
greatly decreased figures on the score of 
new construction and extensions. In the 
last eight years nearly $352,000,000 was 
devoted to this purpose. The tendency to 
let up in expansion began early last year, 
when expenditures for new construction 
on the part of the Bell system were $30,- 
000,000 less than in 1906. Financial re- 
quirements have been satisfied until Janu- 
ary, 1909, and it is stated no new funding 
operations will be needed until 1910, when 
the company’s note issue of $25,000,000 
will come due. 
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PHILADELPHIA RAPID ‘TRANSIT COMPANY. 

The gross earnings of the Philadelphia 
Rapid ‘Transit Company for the fiscal year 
ended June 30 were $18,228,000. This is 
an increase of $132,500 over the previous 
year. Although the official figures for the 
net earnings have not been made up, it 
is understood that operating expenses in- 
creased about ten per cent over last year, 
in which case they amounted to approxi- 
mately $11,000,000. On this basis net 
earnings were about $7,228,000, compared 
with $8,049,016 in the previous year, a 
decrease of 11.3 per cent. 





TOLEDO RAILWAYS AND LIGHT COMPANY. 
As a part of the plan of the protective 
cominittee of the bondholders of the 
Toledo Railways and Light Company, 
Toledo, Ohio, the July 1 interest on the 
$4,866,000 consolidated _ first-mortgage 
four per cent bonds of the company will 
not be paid. The July 1 interest on the 
$1,066,000 Toledo Consolidated Street 
Railway first mortgage five per cent bonds 
and that on the $4,234,000 Toledo Trac- 
tion Company first consolidated mortgage 
five per cent bonds will be paid. These 
two latter companies are underlying com- 
panies of the Toledo Railways and Light 
Company. All of these bonds fall due 
July 1, 1909. Accordingly, the bond- 
holders’ committee is anticipating the 
future by a year. On February 1, 1912, 
there is an issue of $700,000 Toledo Elec- 
tric Street Railway Company first-mort- 
gage five per cent bonds that come due. 
The earnings of the Toledo Railways 
and Light Company are showing some 
slight improvement over those for last 
year, the increase in the surplus for the 
five months ended May 31 being $4,570. 
Now that no dividend is being paid it is 
believed it will be possible for the com- 
pany to take care of its floating debt with 
its earnings. Some of the company’s 
street railway franchises expire in 1909, 
and others expire from year to year until 
1914, by which time all the franchises will 
have expired unless renewed. Lighting 
franchises do not expire for several years. 
It does not seem likely that satisfactory 
arrangements can be made to refund the 
outstanding bonds until the city and the 
company are able to come to terms as to 


the renewal of the street-railway fran- 


chises. 
La 


Wireless System on the 
Amazon. 





Wireless telegraphic communication be- 
tween Lima, Peru, and Iquitos, on the 
Amazon River, has been successfully es- 
tablished, according to a cablegram re- 
ceived by Eduardo Higginson, Peruvian 
consul-general at New York. 
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The National Electrical Con- 
tractors’ Association 
Convention. 

The eighth annual convention of the 
National Electrical Contractors’ Asso- 
ciation was held during the week at 
the Auditorium, Chicago, Ill. The pro- 
gramme included two open sessions, 
one on Wednesday morning and one 
on Thursday morning. Business _ ses- 
sions were held each day, both in the 
morning and afternoon. At the open 
sessions papers were presented by George 
Loring, on “The Electrical Contractor’s 
Opportunities in the Illuminating Field” ; 
by W. H. Merrill, Jr., on “The Relations 
Between the Underwriter and the Con- 
tractor”; by J. R. Cravath, on “Illuminat- 
ing Engineering”; by Alex Dow, on “The 
telations Between the Lighting Company 
and the Contractor,” and by Seth B. 
Wetherbee, on “The National Electrical 
Contractors’ Association.” The extra fea- 
ture of the convention included a reju- 
venation of the Sons of Jove, a ladies’ 
banquet, a men’s banauet and an all-day 

outing to Michigan City. 
June Copper Output. 

Reports from the various producing 
mines in the United States, Canada and 
Mexico would indicate a decrease of 95,- 
961,979 pounds in the production of cop- 
per for the first six months of 1908, and 
a decrease of 118,557,000 pounds as com- 
pared with the first half of 1906. 

Every month of the year has shown a 
substantial decline. May approached near- 
est to last year’s figures. 

The Boston News Bureau figures the 
production of copper in the United States, 
Mexico and Canada for June at 79,431,- 
725 pounds, compared with 96,123,030 
pounds in June last year, and 101,666,900 
pounds in June, 1906. 

The total production, by months, for the 
first six months of this fiscal year, is esti- 
mated as follows: 








1908 1907 1906 

January .. 65,900,000 84,935,143 97,296,400 
February .. 65,036,750 85,278,160 89,205,800 
March .... 79,105,704 102,495,230 96,480,081 
April ..... 87,582,805 6,567,700 98,044,400 
ra 90,880,300 98,500,000 103,800,000 
A po ee 79,431,725 96,123,030 101,666,900 

Total ...467,937,284 563,899,263 586,494,581 


For the first time this year the produc- 
tion in Arizona (in June) exceeded last 
year’s figures, amounting to 24,909,000 
pounds, as compared with 23,096,000 
pounds last year. 

Utah also comes forward with new high 
figures of 8,600,000 pounds, as against 
about 6,000,000 pounds for June a year 
ago, and California and Canada both show 
a slight increase over last year.—Wall 
Street Journal. 
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Annual Convention of the American Institute of Electrical 


Engineers—Il. 


Report of the Fifth and Sixth Sessions, Wednesday, July 1. 


annual convention of the American 

Institute of Electrical Engineers, 
which was held at Atlantic City, N. J., 
June 28 to July 2, inclusive, was called 
to order Wednesday morning, July 1, with 
Vice-President Armstrong in the chair. 
The reports of the two preceding days 
were given in the issues of the ELEc- 
TRICAL Review for July 4 and 11. At 


T: fifth session of the twenty-fifth 


the Wednesday morning session a number - 


of papers dealing with the construction 
and operation of electrical machines and 


the equipment of generating stations were 


taken up. ‘Two papers were first read 
dealing with the split-pole converter. 

C. A. Adams presented a paper on 
“Voltage Ratio in Synchronous Converters 
with Special Reference to the Split-Pole 
Converter.” This is a purely theoretical 
analysis showing how the field distortion 
of a split-pole converter does not neces- 
sarily involve electromotive-force distor- 
tion. Incidentally the author develops a 
method of analysis by which the direct 
electromotive force or any one of the alter- 
nating electromotive forces is determined 
analytically from the harmonic analysis 
of the flux distribution curve, thus estab- 
lishing a simple and direct connection be- 
tween the shape of the flux distribution 
curve and the shapes and magnitudes of 
the resulting electromotive forces. ‘The 
author concludes that with the tap con- 
nections 180 degrees apart and a large 
number of slots, an mth harmonic in the 
flux distribution appears in the alternat- 
ing electromotive force, but reduced to one 
mth of its value. The higher harmonics 
are of little value in changing the voltage 
ratio. With 120-degree connections, the 
third, ninth, fifteenth, etc., harmonics do 
not appear in the alternating electromotive 
force. With three-part poles and sym- 
metrical distortion there is a definite mini- 
mum per cent of electromotive-force har- 
monics for a given range of voltage ratio, 
and the fifth harmonic is usually the most 
prominent. With two-part poles the total 
per cent of electromotive-force harmonics 
for a given range of voltage ratio may be 
made considerably less than for the sym- 
metrical distortion, and as the third har- 
monic is naturally predominant in this 
case the employment of the 120-degree 
connection or of the 180-degree connection 
with star-connected transformer primaries 
may result in the practical elimination of 


electromotive-force or current harmonics. 
The conditions in this respect may be 
still further improved by the use of mid- 
slot connections and a fractional pitch 
winding. 

A paper on “Application of Storage 
Batteries to Regulation of Alternating- 
Current Systems” was presented by J. L. 
Woodbridge. This points. out that in 
many cases where alternating-current 
generation is employed a regulating stor- 
age battery is even more valuable than 
for direct-current service. This is because 
alternating-current generation is particu- 
larly applicable for long-distance inter- 
urban railway work, as in many cases it 
is developed in water-power plants and 
transmitted for long distances. More- 
over, in many cases of water-power de- 
velopment power is sold on the maximum- 
demand basis, so that the saving effected 
by removing peaks and smoothing out the 
load is particularly valuable. The auxil- 
iary apparatus required in connection with 
the storage battery adapted for regulat- 
ing an alternating-current system may also 
be used for changing the frequency or 
controlling the power-factor ; and, further, 
the increasing use of gas engines in steel 
plants offers a large field for the applica- 
tion of storage batteries, since in most 
cases the large areas served by the plant 
make it advisable to adopt an alternating- 
current distributing system. The author 
then discusses the various alternating- 
current systems in which storage batteries 
may be used with advantage and describes 
suitable means of adapting the battery to 
regulating the load on the generating sta- 
tion. 

The discussion was opened by P. M. 
Lincoln, who said, with reference to Mr. 
Adams’s paper, that the wave-form of the 
electromotive force, which was given the 
most attention, is not the only important 
feature in a machine of this type. In this 
type of design there is considerable lost 
space and the efficiency is decreased. An- 
alytical discussions, such as have been 
made, do not demonstrate the practical 
value of this apparatus, as the test of 
time only will prove its weaknesses and 
virtues. Mr. Lincoln then discussed the 


effect of the number of taps in the con- 
verter on the harmonics of this wave-form, 
and said that those 120 degrees apart have 
less influence than those 180 degrees apart. 
He does not think that the efficiency of 


the split-pole converter is any better than 
that of a machine combined with a 
booster. Moreover, it is probable that the 
design will give rise to considerable noise, 
which it will be hard to prevent. The 
voltage changes of the machine are slow, 
and it, itself, is large. While a rotary is 
desirable, other conditions being the same, 
the disadvantages of the split-pole con- 
verter outweigh its advantages. 

A. S. Hubbard said that the system de- 
scribed in Mr. Woodbridge’s paper can 
hardly be taken as accepted practice, as 
there are only five plants of this general 
type in the country. One of these, which 
is not now in operation, was installed pri- 
marily to tie together two generators of 
different voltage and a transmission line. 
The regulation of the system was erratic. 
The plant described in the paper is in- 
cluded in the five, but as the conditions 
existing there are peculiar, it can hardly 
be taken as a fair example of the use of 
storage batteries for alternating-current 
regulation. In a third plant a two-coil 
regulator of the dynamometer type is em- 
ployed, which causes the battery to charge 
and discharge in response to variations of 
the true energy on the system. The regu- 
lation on this system is not good, there 
being variations of twenty-five per cent 
above and below the average. In a fourth 
plant, utilizing water power and develop- 
ing 13,000-volt, three-phase, twenty-five- 
cycle current, another type of regulator is 
employed. There are three current trans- 
formers on the incoming high-tension 
lines with their secondaries connected to 
a second set of three current transformers 
back of the switchboard, and provided 
with sectional secondaries connected to a 
compensator head. From the compensator 
head the current is led to the collector 
rings of a rectifier consisting of an arma- 
ture with a two-pole winding. This is 
driven at synchronous speed by a synchro- 
nous motor, so that the rotating field 
set up by the current is fixed in space. 
Two brushes placed upon the commutator 
of the rectifier thus deliver a direct cur- 
rent varying directly with the true load 
on the system, and thus control the charg- 
ing and discharging of the battery. A 
second pair of brushes ninety degrees from 
the former, and connected to an inductive 
circuit with characteristics corresponding 
to those of the main circuit, delivers a 
current which varies with the power-factor 
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of the system, and thus enables the regu- 
lator to correct the power-factor of the 
system by changing the excitation of a 
synchronous motor or rotary. With this 
arrangement the load in kilowatts on the 
generators varies only three and one-half 
per cent above anu below the average. An 
important feature of the arrangement is 
that the output of the rectifier does not 
affect the load on the driving motor at all, 
nor has the rectifier any motor action. 
The fifth plant referred to employs a regu- 
lator of the same kind, designed, however, 
for sixty cycles. Mr. Hubbard believes 
that this method of regulation is particu- 
larly suitable for plants driven by water 
power, gas engines or steam turbines. 

W. L. Waters said that the question 
regarding the installation of storage bat- 
teries in a direct-current plant is one of 
cost. In a mixed plant, however, the 
chance of breakdown is considerably in- 
creased, and this is a serious consideration. 
Regarding the split-pole converter, he 
thought one point had been overlooked, 
and that was the probable difficulty of 
maintaining satisfactory commutation, 
and he asked what advantages this ma- 
chine had over the ordinary arrangement 
employing a booster. 

C. P. Steinmetz said that some surprise 
had been expressed at the use of what 
was treated as a newly recognized property 
of the synchronous converter. However, 
the reactions depended upon for regulat- 
ing the split-pole converter have long been 
known. In the ordinary rotary with fixed 
brushes, the ratio between the alternating 
and direct potentials is constant, since the 
latter is merely the maximum value of 
the former. If, however, the brushes be 
shifted from the neutral plane, the direct 
potential will be lowered, since a part of 
the armature winding is thus rendered in- 
effective, while the alternating potential is 
not changed. The ratio of the two po- 
tentials may in this way be changed, but 
the method is not practicable, since com- 
mutation becomes impossible. Another 
way would be to hold the brushes in a 
fixed position and shift the poles me- 
chanically, the result of which is identical 
with the first method described. But 
there is still another way—that is, to shift 
the field electrically. If the field poles be 
divided into two parts and each provided 
with a separate wirfding, by varying the 
relative excitations of the two parts, the 
position of the magnetic field may be 
shifted with respect to the brushes and 
the voltage ratio varied continuously. 
This is all that is done in the split-pole 
converter. There is another method of 
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varying the potential ratio, which con- 
sists in adding harmonics to the alternat- 
ing-current wave. The third harmonic is 
the most useful, and on three-phase con- 
verters this harmonic does not get out of 
the machine, though it causes some addi- 
tional loss. On six-phase rotaries the 
harmonic flows through the transformers, 
but does not get beyond them and trans- 
fers additional loss to them. Regarding 
the criticism made by Mr. Lincoln that 
the split-pole converter is large, Dr. Stein- 
metz said that this is a characteristic of 
all machines designed to have a range of 
working. ‘They must be constructed so as 
to carry the maximum current and de- 
velop the maximum potential, and hence 
the size is determined by the product of 
these two values. 

In closing the discussion, Mr. Wood- 
bridge did not agree with all the points 
made by Mr. Lincoln, and said that the 
use of a damper to prevent surging of 
the flux did not interfere with the quick- 
ness with which the machine responded to 


_ changes of excitation. 


Three papers were then read dealing 
with the construction of alternating-cur- 
rent generators. 

B. A. Behrend presented a paper en- 
titled “A New Large Generator for Ni- 
agara Falls.” This describes the new 
6,500-kilowatt generator recently installed 
by the Niagara Falls Hydraulic Power 
and Manufacturing Company in the new 
station at the foot of the falls on the 
American side, just below the old power- 
house of the same company. The new 
machine is interesting because of its high 
speed, which is 300 revolutions a minute 
and is greater than that of any other gen- 
erator at the falls. It is wound for 12,000 
volts, three-phase, twenty-five cycles, and 
will carry a continuous load of 7,320 kilo- 
watts. The generator has been designed 
for a safe speed of 506 revolutions a 
minute, which is the runaway speed of 
the water-wheel. The construction of 
rotor and stator is described somewhat in 
detail and some very interesting results 
of an investigation of the mechanical 
stress produced in the different parts of 
the machine by the high speed are given. 
The guaranteed efficiency of the generator 
at full load is 96.5 per cent with a power- 
factor of ninety-five, and 95.9 per cent 
with a power-factor of eighty-five. Under 
test the efficiency was found to be 97.83 
per cent at full load and ninety-five per 
cent power-factor, and 97.5 per cent with 
a power-factor of eighty-five. Temperature 
tests showed that the temperature will re- 
main within thirty-five degrees of the 
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normal at the rated load and within forty 
degrees with an output of 7,500 kilowatts. 

A paper entitled “Modern Develop- 
ments in Single-Phase Generators” was 
read by W. L. Waters. Although single- 


phase generators have been used for 


twenty years or more, they have generally 
been of small size only, and used for light- 
ing work. The recent development of 
the single-phase alternating-current rail- 
way motor has given rise to a new demand 
for large high-speed, low-frequency, single- 
phase generators, and in the design and 
construction of these there are some 
serious difficulties. These are all due to 
the low frequency of the machine, which 
necessitates a large pole-pitch and a high 
armature reaction. In polyphase gen- 
erators the armature reaction is prac- 
tically constant, while in single-phase ma- 
chines it pulsates. The large pole-pitch, 
moreover, makes the stress on the end 
connections of the armature coils more 
troublesome than is the case of polyphase 
machines. The pulsating magnetic flux, 
due to the armature current, gives rise to 
hysteresis and eddy-current losses through- 
out the entire magnetic system. It is 
rather difficult to determine just what 
these will be, but several methods are 
suggested which. from experience, have 
been found to give a good indication of 
the magnitude of the loss. A satisfactory 
way is to send current of a normal fre- 
quency through the armature and measure 
the losses by a wattmeter. The exact 
measurements of the loss are, however, 
difficult to make. The eddy-current 
losses, due to the pulsations, may be nrac- 
tically eliminated by laminating the en- 
tire magnetic field, but, on the other 
hand, the use of solid poles gives rise to 
eddy current which tend to choke back 
the pulsations and thus reduce the hys- 
teresis loss. If a laminated structure be 
used, with damping grids of low resist- 
ance inserted in the pole-faces, the eddy- 
current losses in the iron are avoided, 
while the reaction of the grids reduces the 
hysteresis loss. The resistance of the 
grids is small, so that the eddy-current 
losses taking place in them are not large. 
In this way the pulsations due to a simple 
laminated field may be reduced to one- 
thirtieth of the original value. The use 
of solid poles would reduce them to half 
value only. Actual figures for this loss 
for three machines are given. Without 
dampers the average loss was three and 
one-half per cent, but with dampers it 
was reduced to one-half per cent and the 
temperature rise reduced from 125 de- 
grees centigrade to thirty degrees. The 
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importance of providing mechanical sup- 
port forthe end turns of sufficient strength 
is evident when it is considered that a 
short-circuit on a generator will cause 
current of fifteen or twenty times normal 
full-load value to flow. This brings a 
stress on the coils in proportion to the 
square of the current, or from 200 to 400 
times the normal value. In actual figures 
these stresses may be from two to ten tons 
on one end of one armature coil. A satis- 
factory form of support is shown, this 
consisting of a heavy girder of bronze. 

A paper by Jens Bache-Wiig, entitled 
“Application of Fractional-Pitch Wind- 
ings to Alternating-Current Generators,” 
was read, the object of which was to dea! 
briefly with the points leading to the use 
of a chorded winding for alternating-cur- 
rent generators from the standpoint of 
manufacture and design and to determine 
what influence this winding has on the 
performance of the machine. In general, 
chorded windings have been adopted to 
facilitate the manufacture of armature 
windings, as this enables a standard frame 
to be used for a number of different ratings 
at different speeds and voltages. Group 
windings with a number of slots per pole 
per phase equal to an integer are generally 
preferred, and the number of conductors 
is fixed within a limited range for a given 
voltage. This often necessitates the use 
of a chorded winding to get the proper 
number of effective conductors. An ad- 
vantage resulting from the chorded wind- 
ing is the reduced space occupied by the 
end turns. Moreover, as form-wound 
coils may be used and space gained, the 
result is equivalent to taking copper off 
the end turns and laying it in the slots. 
This type of winding also reduces the 
strain on the end turns, making it unneces- 
sary to provide extra insulations there. 
The demagnetizing effect of the chord 
winding is practically the same as that of 
the full pitch winding, and there is also 
a reduction in magnetic leakage. There is 
a possibility, however, of currents flowing 
around the delta of the machine if the 
electromotive forces of the coils are not 
pure sine waves. The author concludes 
that no general rules may be formulated 
governing the proper arrangement of the 
chord windings for all cases. Where this 
is not determined from mechanical rea- 
sons, the most efficient chord will depend 
upon the number of poles, the ratio of 
pole-pitch to pole-length, the voltage and 
size of the machine. These must be 


worked out in each individual case. 
The discussion was opened by D. B. 
Rushmore, who said the greatest difficulty 
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in the construction of large generators is 
to secure the desired regulation. The me- 
chanical design must always be sufficient 
to withstand the runaway speed of the tur- 
bine, which is a little less than twice the 
normal. The General Electric Company 
designs its generators to withstand speeds 
100 per cent above the normal. He em- 
phasized the necessity for installing pro- 
tective apparatus on all large machines. 

W. J. Foster pointed out some of the 
interesting features of the machine de- 
scribed by Mr. Behrend. The armature 
reaction adapted is unprecedented, which 
is a good feature. The efficiency is also 
unusually high. In this machine, nickel 
steel has been employed, and it is inter- 
esting to point out that steel of this class 
having a high permeability is now avail- 
able. 

A communication from L. Schuler was 
read by P. H. Thomas, which dealt briefly 
with the losses in single-phase alternators 
due to the pulsating armature reaction. 
He described a method of measuring these 
losses in which a damper of variable re- 
sistance was employed. The use of a low- 
resistance damper reduces the total loss 
due to this effect. F. H. Clough criticized 
the method employed by Mr. Waters of 
supporting the end coils of his single- 
phase generator. 

Dr. Steinmetz described a method of 
carrying a single-phase load on a poly- 
phase machine without unbalancing the 
latter. This consists in placing a react- 
ance coil across one phase and the single- 
phase load across another. In this way 
the power loop of the reactive circuit falls 
behind the two power loops of the load 
circuit. In other words, power is stored 
up in the reactance coil during those 
periods when the external load is not 
drawing on the generator. In this way it 
is possible to get a perfectly balanced, 
uniform load. The arrangement is par- 
ticularly good for low frequencies. 

In closing the discussion, Mr. Waters 
criticized rather sharply the generator de- 
scribed by Mr. Behrend, saying that in 
the design it appeared to him mechanic- 
ally weak. In regard to Dr. Steinmetz’s 
suggested method of balancing the load, 
he said it was all a question of cost, and 
the single-phase generator might be the 
cheaper. 

The two remaining papers on the sched- 
ule for the morning session were then 
presented. 

J. R. Bibbins, in a paper entitled 
“Double-Deck Steam Turbine Power 
Plants,” described in some detail the 
equipment of the West Point station. 
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This is one of the new double-deck sta- 
tions in which the generating machinery 
is placed above the boilers on the second 
floor of the station. Some of the impor- 
tant features of this design are the sup- 
porting of the generating apparatus en- 
tirely by the steel building skeleton and 
the carrying of a water-cooled floor col- 
umn through the middle of a boiler set- 
ting to reduce weight and cost of the 
beams spanning the battery. This ar- 
rangement simplifies all the piping and 
produces a compact, accessible and etfi- 
cient plant. It is estimated that the total 
cost of the station, excluding property 
and siding, was $563,520. As the station 
has an output of 8,500 kilowatts, this 
gives a cost of $66.25 per kilowatt. 

In concluding his abstract, Mr. Bibbins 
said that credit for the success of this 
type of plant must be given to the two 
engineers, Dr. Louis Duncan and Thomas 
Elliott, who had designed and built the 
Fort Wayne station. 

J. R. Bibbins, in a paper entitled 
“Working Results from Gas-Electric 


‘Power Plant,” gave a report of a thirty- 


day test on the service plant of the Rich- 
mond works of the American Locomotive 
Boiler Company, of Richmond, Va. This 
plant contains a horizontal gas engine 
driving a generator rated at 325 kilowatts. 
The test showed that the pounds of coal 
per kilowatt-hour at full load were 1.65. 
The thermal efficiency, from coal to elec- 
tricity, at the same load was 14.35 per 
cent. From the figure obtained at the 
plant an estimate is given of the cost of 
installation and operation of a 700-kilo- 
watt gas-engine plant as compared with 
an equivalent steam-turbine plant. The 
equipment cost of the first was found to 
be $96,600, while the fixed charges would 
be $12,220. This should produce one 
kilowatt-hour, at full load, for 1.62 
pounds of coal. The steam-turbine plant 
would cost $70,000 to install, the fixed 
charges would be $8,050 and the coal con- 
sumption at full load would be 2.96 
pounds per kilowatt-hour. The cost per 
kilowatt at the gas plant would, therefore, 
be a little less than one cent, with coal at 
$1 a ton, and about one and one-half 
cents with coal at $6. With coal at $1 
a ton the steam-turbine plant would save 
eight and one-half cents over the gas- 
engine plant; at $2 a ton the two would 
be about equal; and at $6 a ton the gas- 
engine plant would save nineteen per cent. 

The discussion was opened by C. W. 
Ricker, who has been associated with the 
West Point plant and who gave some in- 
teresting figures showing the distribution 
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of cost. Assuming as a basis a rating of 
3,000 kilowatts, the following cost table 
was submitted, the figures being the cost 
per kilowatt: 





Building and all cement work...... .... $21.40 

Boiler plant, settings, pump, pipe and 
DIPS COVERED es 5.50c2 00 oscesis eee cns 14,24 
Barometric condensers.............. .. 6,41 
MRONETAGIN GE DIAN G 6 5.) 5s 0 6 osc soins'ns es 37.59 
General supervision of erection.......... 2.42 
Making a total of.......... $82.06 


J. P. Jackson discussed briefly the in- 
teresting features of Mr. Bibbins’s two 
papers, and laid much stress upon the 
necessity for entire reliability. 

The session was then adjourned. 


WEDNESDAY AFTERNOON SESSION. 


The sixth session of the convention was 
called to order Wednesday afternoon, 
July 1, about 2.30 o’clock, by Vice-Presi- 
dent Armstrong, and four papers pertain- 
ing to electric railways were read and dis- 
cussed. 

Dr. J. B. Whitehead, Jr., in a paper 
entitled “From Steam to Electricity on 
a Single-Track Road,” gave a somewhat 
detailed analysis of the equipment which 
has been decided upon for electrifying a 
single-track steam railroad known as the 
Annapolis Short Line, connecting Annap- 
olis with Baltimore. Md. This is a single- 
track road of standard gauge, twenty-five 
and one-quarter miles in length, with a 
four-mile extension beyond Annapolis to 
Bay Ridge, a summer resort on Chesapeake 
Bay. The Baltimore terminal is in Cam- 
den station, the main terminal of the Bal- 
timore & Ohio Railroad. The maximum 
gradient on this road is one and one-half 
per cent, of which there is one stretch a 
mile and one-half long. The severest 
curves are one of eight degrees and one 
of six degrees. The present normal service 
is seven trains a day, making an approxi- 
mate monthly car mileage of 30,000. The 
reasons for the change from steam to elec- 
tricity are to increase the traffic by provid- 
ing a better train schedule and in this 
way build up the local traffic and the ex- 
cursion business. Through traffic between 
the two cities is not likely to change 
much, but the section through which the 
road runs offers many opportunities for 
suburban homes which are much more 
likely to be built if served by an electric 
road. It is not thought that the change 
will reduce the cost of operation, but 
profit is expected as a result of other 
changes. Power will probably be pur- 
chased from one of the large modern 
plants in Baltimore, of which there are 
two, both having power arrangements 
with the Susquehanna development. The 
car selected has seats for sixty-two pas- 
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sengers and is fifty-five feet long. The 
body weighs about sixteen tons. By using 
the multiple-unit control trains may be 
built up of these cars. The system decided 
upon is one of twenty-five-cycle, single- 
phase, alternating-current, which has 
been selected after a comparison with the 
600-volt direct-current system. The au- 
thor goes into considerable detail over the 
predetermination of the voltage drop in 
conductors and rails, and in the considera- 
tions which led to the selection of the 
motor equipment. One-hundred-horse- 
power motors were chosen, four of each 
being placed on each car. The form of 
this equipment is compared with that of a 
similar equipment of ninety-horse-power 
direct-current motors, and it is shown that 
in spite of the greater weight of the alter- 
nating-current equipment, the average 
energy consumption of the latter is only 
3.2 kilowatt-hours per car-mile, as com- 
pared with 3.32 kilowatt-hours per car- 
mile for the direct-current system. The 
saving is due to the reduction of rheo- 
static losses through the use of a trans- 
former in starting. Dr. Whitehead 
computes that the cost of the alternating- 
current equipment will be $344,300, in- 
cluding the overhead system, nine cars, 
power-house and substation apparatus. 
An equivalent direct-current system would 
cost $397,300. The cost of operating the 
electric system is estimated to be 28.47 
cents per car-mile, an increase of 5.37 
cents over the present figure for steam 
operation. The author concludes that 
from a general consideration of all the 
factors entering into the problem, the 
electrification will prove profitable. 

The discussion was opened by W. I. 
Slichter, who pointed out the advan- 
tages of the high-potential, direct-current 
railway system for such conditions as those 
described by Mr. Whitehead. This sys- 
tem is being developed by the General 
Electric Company. 

William McClellan said that in choos- 
ing a system to be adopted on any section 
of road, the engineer should look far 
enough ahead and select that system which 
is not merely the most suitable for the 
particular conditions obtaining on the first 
section to be electrified, but which will be 
the most suitable for the electrification of 
the entire road. We are apt to-day to 
overestimate the influence of local condi- 
tions and to select an equipment to meet 
them only, without taking into account 
those conditions which must be met as 
the electrical zone is extended further and 
further. 

A. H. Babcock referred briefly to the 
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conditions existing on the section of the 
Southern Pacific Road, the electrification 
of which is now being contemplated. He 
said that the first estimates of the cost 
of equipment with a direct-current sys- 
tem and a single-phase system agreed with 
one another within the liability of error, 
hence the selection of the system will turn 
upon the cost of operation and not that of 
equipment. He wanted to know what the 
engineers should recommend under such 
conditions if they could not obtain en- 
tirely reliable information on the costs of 
operating the two systems. He asked Mr. 
Whitehead whether the observed drop of 
potential in the overhead line and track 
agreed with those which had been calcu- 
lated. 

A communication from A. W. Copley 
was read, which gave the results of meas- 
urements of the impedance of the track 
return of the New Haven system. Cur- 
rent measurements have shown that the 
percentage of current returning through 
the rail varied from twenty-five to forty 
and that returning through the earth from 
seventy-five to sixty per cent. The rail 
impedance at twenty-five cycles is from 
two and a half to three times the rail 
resistance. These figures show that the 
track furnishes a better return for the 
alternating current than had been assumed 
when the system was laid out. 

Replying to Mr. Babcock’s question, Dr. 
Whitehead said that there had been no 
opportunity to check the voltage drop on 
the road which he had described so as to 
compare it with that calculated, but it 
had been found that the starting condi- 
tions of the cars were very good. 

A paper on “Induction Motors for 
Multi-Speed Service, with Particular Ref- 
erence to Cascade Operation” was pre- 
sented by H. C. Specht. This discusses 
the various methods employed for varying 
the speed of induction motors. Each of 
these involves certain disadvantages which 
have precluded the general adoption of 
any one of them for all purposes. The 
most generally employed method is that 
of inserting resistance in the secondary 
circuit. This is open to the objection that 
the speed of the motor then varies with 
the load. For small motors this method 
is satisfactory, but for large motors in- 
tended to be used at two or three different 
speeds and giving good efficiency and good 
regulation it is not suitable. To meet 
the requirements of such cases independent 
motors may be used having different num- 
bers of poles, the rotaries of which are 
mounted on the same shaft; or a single 
motor with separate windings, each of 
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which gives a different number of poles; 
or a single winding may be employed, but 
split up so that it will give a different 
number of poles; or the secondary of an 
induction motor may be connected to a 
synchronous motor; or, finally, two induc- 
tion motors may be connected either in 
direct or differential concatenation. This 
last arrangement gives, in general, four 
speeds—that of each motor used singly 
and that produced by each method of com- 
bining them. Equations for these com- 
binations are then deduced and discussed 
and the curves illustrating them are 
plotted. The practical advantages of the 
combination are set forth, these being the 
fairly good efficiency and power-factor 
procurable, the latitude in design of the 
motor, the flexibility and simplicity of the 
speed control and the safety of operation. 
To illustrate the method, consider two 
motors, one running at 720 revolutions 
a minute and the other at 1,200 revolu- 
tions a minute; these two speeds are avail- 
able. Direct concatenation will give 450 
revolutions a minute, and differential con- 
catenation 1,800 revolutions a minute; 
and, if desirable, intermediate speeds may 
be secured by connecting resistance across 
the circuit connecting the motors. 

Mr. Slichter asked what is the effect 
upon the performance of the motor of 
varying the number of poles. 

A. E. Averett said that when a change 
of speed is made by changing the number 
of poles, the efficiency of the motor is held 
up, but the power-factor goes down. One- 
half the problem is in the mechanical de- 
sign of the motors. If a close range to the 
normal speed of operation is desired, con- 
catenation works well, but for variations 
from the normal speeds the arrangement 
is not good. 

A. KE. Sperry asked whether the con- 
catenated system as described made prac- 
ticable the return of energy to the line. 

In closing, Mr. Specht said that two 
motors would develop less torque than a 
single motor because of the double losses 
taking place. He then described briefly 
certain combinations of induction motors 
which had been proposed by Heyland and 
others, which he said were good when it 
was desired to start up a small input. 

G. B. Werner read a paper on “The 
Determination of the Economic Location 
of Substations in Electric Railways.” Of 
the considerations that govern the layout 
of the secondary distribution of electric 
railways, the question of economy is gen- 
erally preponderant, but the theoretical 
economic solution may be difficult or im- 
possible of attainment on account of cer- 
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tain operating considerations which may 
dictate a cross-section of secondary copper 


other than that indicated by Kelvin’s law.’ 


For instance, it is necessary that the cars 
be able to move under the most unfavor- 
able conditions irrespective of the question 
of economical drop. There may also be im- 
portant commercial considerations which 
influence the location of a substation. The 
author develops an equation involving the 
number of substations, or the distance be- 
tween substations, which will render the 
total annual charges on the installation 
a minimum. This equation is in terms 
of the various constants fixed by the length 
of line, the time-table, weight of the cars, 
motor characteristics, cost of energy, and 
equipment charges. There are a number 
of annual charges which are independent 
of the number of substations, such as those 
due to the trolley suspension and to the 
high-tension distributing system when a 
separate line is not run to each substa- 
tion. Algebraic expressions are developed 
for the annual charges on substations, the 
annual charges on overhead copper in- 
fluenced by the station location, the an- 
nual cost of substation losses and the 
annual cost of secondary conductor losses. 
The author points out that the track 
losses may generally be neglected because 
they are relatively small and, when 
brought in, result in an equation of the 
third degree. His final equation shows 
that for a minimum value of the annual 
charges the cost of copper is equal to that 
part of the cost of the substations which 
is independent of the output. The 
method of applying this solution is dem- 
onstrated by an example and the author 
concludes that his method obviates the 
usual necessity of solution by trial. By 
substituting in his equation constants al- 
ready available from previous technical 
and commercial study of the service re- 
quirements of any road, the economical 
distance between adjacent substations is at 
once determined. 

S. B. Fortenbaugh read a paper entitled 
“Conductor Rail Measurements,” which 
consisted of a discussion of measurements 
of rail insulation which have been made 
on the Metropolitan District Railway and 
the Baker Street & Waterloo Railway, 


both of London. There are fifty-six miles 
of main-line double track and three deep 
level “tube” railways, aggregating about 
twenty-eight miles of double track. Third 
and fourth conductor rails were installed 
on the above lines, supported on brown 
stoneware insulators. In 1905 consider- 
able trouble was experienced in maintain- 
ing the insulation resistance of the nega- 
tive conductor rail, so that an extended 
investigation was undertaken to account 
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for the trouble. The results obtained were 
rather erratic. While the voltage between 
the positive rail and the ground remained 
approximately 500, that between the nega- 
tive and the ground was seldom as high 
as 100, and at times was as low as forty 
or fifty. Reversing the polarity of the 
two rails reversed the phenomenon after 
forty-eight hours; bringing the negative 
conductor again nearly to the potential of 
the earth brought back the original con- 
dition. The following conclusions are 
drawn: The difference of potential be- 
tween the positive conductor and earth 
is normally considerably greater than the 
potential existing between the negative 
conductor and earth. This difference is 
the more marked the longer the con- 
ductors are subjected continuously to a 
difference of potential in the same direc- 
tion, and reversal of the polarity is in- 
stantly accompanied by a considerable in- 
crease in the normal leakage current be- 
tween the positive and negative conductors. 
The insulation of the negative conductor 
to earth can not be proportionately main- 
tained. It is suggested that these results 
depend upon the phenomena long known 
in connection with static charges; that is 
to say, that a negative charge leaks away 
much more quickly than does: a positive 
charge. A negatively electrified conductor 
appears to be discharging negative ions, 
which have the effect of conferring con- 
ductivity on the surrounding gas and 
causing deposition of moisture from air 
more or less saturated. It seems probable 
that this same action might render the 
insulators of the negative rail more or 
less conductive, due possibly to a film of 
liquid which gradually spreads out from 
the conductor over the surface of the in- 
sulator. It is possible, also, that the re- 
ducing chemical action of the ions may 
result in the formation of compounds 
which actually lower the resistance of the 
negative insulator. 

C. J. Hopkins, in opening the discus- 
sion, questioned the usefulness of Mr. 
Werner’s formula for the location of sub- 
stations. He said that too many assump- 
tions must be made when applying it, and, 
after all, local conditions which can not be 
allowed for are most likely to settle the 
question. The problem is thus a_prac- 
tical one, and can hardly be helped by such 
analytical studies. 

Mr. Werner said that he realized fully 
the difficulties of applying analytical solu- 
tions to such problems, but the ordinary 
method of trial and failure is so laborious 
that any means of lightening it should be 
acceptable. Of course, in the actual ap- 
plication of his method, local considera- 
tions are very likely to shift the location 
somewhat. 

P. M. Lincoln said that when such a 
solution as proposed by Mr. Werner was 
employed, the final location must be ad- 
justed afterward so as to fit all conditions. 

P. H. Thomas said that although the 
method might not give the final solution 
for all conditions, it is a good plan to 
make some such general analysis of these 
complex problems. 

(To be concluded.) 
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Electricity in Churches. 


The use of electricity in churches 
is not large, it is not continuous, so 
that it would not be feasible to install 
an isolated plant. To take advantage of 
the convenience of electricity, however, 
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anism and for supplying the organ with 
air. 
The accompanying illustrations show 


what has been done in the harmonious 


design of candelabra, clusters and 
brackets. Although not originally de- 





Fie. 1.—INTERIOR OF Cross CHURCH, DRESDEN, GERMANY. 


many churches have been wired for elec- 
tric current. 
electricity in churches takes place on Sun- 
days and holidays only. Since they have 


The main consumption of 








Fic. 2.—INTERIOR OF ST. JUERGENS CaukcuH, KIEL, GERMANY. 


no plant of their own they are obliged to 
draw on the local plants for supply. The 
greater bulk is used for lighting purposes, 
the remaining portion being used to oper- 
ate fans, ventilating systems, chime mech- 


signed for electricity, the old-style gas 
fixtures can be modified for the use of 
the electric current. It will be noticed 


in Fig. 1, showing the interior of Cross 
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plication of tantalum lamps. Owing to 
the characteristics of this lamp, the in- 
dividual lamps have been placed farther 
apart; little use is made of larger clusters. 
The application of group lighting, suchas 


candelabra, is shown in Fig. 3. 








Fig. 3.—INCANDESCENT LIGHTING ADAPTED 
TO CANDELABRA. 


In connection with the lighting of a 
chureh it that 
concealed and run in approved duct. In 


is essential the wires be 


the above-mentioned churches the Peschn 


} 
{ 





Fic. 4.—Motor-DrRivEN FAN FoR SUPPLYING AIR TO ORGAN IN 


CHURCH AT PoTsDAM, GERMANY. 


Church, Dresden, that all the candelabra 
were originally designed for gas, but have 
been fitted with electric fixtures. In Fig. 
2 is shown the interior of St. Juergens 
Church, in Kiel, demonstrating the ap- 


system of conduit, as used by the Siemen- 
Schuckert Company, is installed. 

In Figs. 4 and 5 is illustrated the ap- 
the 


Fig. 4 shows the motor-operated 


plication of electric current to an 


organ. 
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fan. The motor is of five horse-power, 
making 1,400 revolutions per minute. It 
will readily be noticed that the fan can 
be placed in any available space. The 
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The Faraday Society. 


The thirty-seventh ordinary meeting of 


the Faraday Society was held on Tues- 
day, June 9, at the Institution of Elec- 








Fic. 5.—Rueostat AT SIDE OF KeyBOARD oF ORGAN IN A CHURCH AT KIEL, GERMANY. 


rheostat for operating the motor is placed 
conveniently near the organist’s stool. 

In Fig. 6 is given an excellent illus- 
tration of the application of an electric 
motor. As shown, a_ six-horse-power 


trical Engineers, 92 Victoria street, Lon- 
don, England, Dr. F. Mollwo Perkin, 
treasurer, in the chair. 

Dr. Albert Frank read a paper, “On 
the Utilization of Atmospheric Nitrogen 





Fig 6.—Motor-Driven Carme-Rineinc Device In A CHURCH AT POTSDAM, GERMANY. 


motor drives the chime-ringing device of 
a church in Potsdam, Germany. 

Another very ingenious application of 
electric motors is their use in winding up 
the weights of tower clocks; motors of 
one-tenth horse-power being of sufficient 
size for the purpose. 


in the Production of Calcium Cyanamide, 
and Its Use in Agriculture and Chem- 
istry.” 

The practical manufacture of calcium 
carbide in the electric furnace in 1894 by 
Willson and Moissan furnished Professor 
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Frank and Dr. Caro with the ideal base 
required for fixing atmospheric nitrogen 
in the place of the metallic base which 
they had previously used (barium) in 
their experimental search for a commer- 
cial method of producing cyanide of po- 
tassium for the recovery of gold in min- 
ing. As a result of these researches the 
Cyanid Gesellschaft was founded, which 
has supplied such a large proportion of 
the cyanides used in gold extraction in 
South Africa, Australia and the United 
States. They also led to the production 
of calcium cyanamide (nitrolim), a 
genuine substitute for sulphate of am- 
monia and nitrate of soda for all agri- 
cultural purposes, and which can be pro- 
duced in unlimited quantities wherever 
limestone, coal and air are available, con- 
taining up to twenty-eight per cent of 
nitrogen. 

The only other practical method of fix- 
ing atmospheric nitrogen which has been 
perfected of recent years for similar uses 
to calcium cyanamide, is known as lime 
saltpetre, and has been invented by Pro- 
fessor Birkeland, of Christiania, but this 
process, though successful from the scien- 
tific point of view, requires considerably 
more expenditure of power than the 
Frank-Caro process, and the product pos- 
sesses, for agricultural purposes, several 
drawbacks which calcium cyanamide does 
not. The latter has been so long and 
extensively tried by agricultural experts 
all over the world that its behavior is no 
longer doubtful. It can replace for all 
purposes sulphate of ammonia and for 
most purposes nitrate of soda, with the 
added advantage which neither of the 
others possesses of being alkaline instead 
of acid. It does not require any greater 
precautions in application than the other 
nitrogenous manures, and can with cer- 
tain precautions become a useful constitu- 
ent of mixed or complete manures, as has 
been determined by Dr. Hall’s Rotham- 
stead investigations. It is not so subject 
to being washed out of the upper soil by 
heavy rains as either of its predecessors 
and its effect is more persistent. The lec- 
turer illustrated this part of his lecture 
with lantern slides of the relative results 
of the nitrogenous manures, including 
cyanamide, on a variety of crops—wheat, 
barley, oats, mangels, beets, etc., all show- 
ing at least equality with the older and 
better known manures. 

Calcium cyanamide by melting with 
certain fluxes yields pure cyanide of po- 
iassium or sodium, and in the form of 
“surrogate,” which can readily be produced 
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near most gold mines, is an efficient sub- 
stitute for cyanide in the recovery of the 
precious metals. Ammonia can also be 
readily and inexpensively obtained from 
it. Concentrated into dicyandiamide, it is 
in increasing demand for the manufacture 
of organic dyes, and its future as a “de- 
terrent” in the form of salts of guanadine 
to reduce the temperature of explosion in 
high explosives and prolong commensu- 
rately the life of the inner tube of big 
guns, is assured; it also does away with 
the flash accompanying explosion as well 
as with smoke. Mixed as a powder with 
other ingredients, calcium cyanamide 
tempers, hardens and cements steel in the 
most efficient way. 

The author then proceeded to describe 
the practical features of the manufacture 
of nitrolim. The carbide is first ground 
to powder in air-tight mills, filled into 
furnaces which are kept full of nitrogen, 
and raised to and maintained at a tem- 
perature of 800 degrees to 1,000 degrees 
centigrade for several hours, then allowed 
to cool slowly, and finally reground into 
a fine slate-black powder, which is sent 
out to the farmer in paper-lined bags, con- 
taining from fifty-seven to sixty-three per 
cent of pure cyanamide, or twenty to 
twenty-two per cent of nitrogen, with 
about twenty per cent quicklime, fourteen 
per cent of carbon, and seven to eight per 
cent of silex iron oxide and alumina. To 
replace the present consumption of Chili 
nitrate by calcium cyanamide would re- 
quire something like 800,000 horse-power, 
and works are springing up all over the 
world to produce it wherever water power 
is abundant and cheap. The first works 
established for producing and selling 3,000 
to 4,000 tons a year, working for the last 
three years, were in Italy, at Piano d’Orte 
(Abruzzi), and are now being enlarged 
for an output of 10,000 tons. Another 
works is just being erected at San Marcel 
(Val d’Aosta) for another 4,000 tons, and 
the great Terni Carbide Works are laying 
themselves out for the production of some 
10,000 tons in the near future. Dalmatia 
has followed the Italian example at 
Sebenico, at Fiume (each for an initial 
4,000 tons), and at Almissa, where 50,000 
horse-power is available, and a further 
10,000 tons output is being planned, all 
the product being required in the Balkans, 
Hungary and the Mediterranean coast of 
Africa, and Egypt. 

France already possesses two works for 
an initial output of 4,000 tons; Switzer- 
land, one for 3,750 tons; Germany, three 
works with an initial output of 12,500 
tons, and one in prospect in the Bavarian 


ELECTRICAL REVIEW 


Alps for 15,000 tons. The United States 
Cyanamide Company is erecting a 5,000 
to 6,000-ton works at Ontario, in Canada, 
to begin with, and another to follow in 
Tennessee of much larger proportions. 
The central provinces of India are to be 
supplied from works on the Nerbuddah 
River, while the Japanese are erecting a 
works at the southern end of Kuiskzu 
Island for an initial 4,000 tons. The 
largest works, however, are due to British 
enterprise and have just been completed 
at Odda, in Norway, for an initial output 
of 12,500 tons, with facilities for a pro- 
spective increase to 50,000. At the Odda 
works the largest Linde plant for obtain- 
ing nitrogen from the air ever designed 
has been erected. These works are sup- 
plied with carbide from the adjacent 
works of the well-known Alby United 
Carbide Factories Company, with an ini- 
tial capacity of 34,000 tons, which can be 
readily expanded to four times that 
amount by calling further on the avail- 
able water power at command, up to 
80,000 horse-power. Slides illustrating 
the features of the several works men- 
tioned were thrown on to the screen. 

The author concluded by stating that 
by the end of the present year works for 
the production of 45,000 tons of nitrolim 
would be in full swing, but this would not 
sensibly affect the market for sulphate 
ammonia and nitrate of soda as the de- 
mand for nitrogenous manures and prod- 
ucts was increasing so rapidly, by over 
15,000 tons of nitrogen a year in Germany 
alone. Both agriculture and the arts and 
industries seemed capable of absorbing 
untold quantities of nitrogen in ever-in- 
creasing amounts and there were no signs 
of surfeit. 

Henry Cottrell pointed out that a 
great advantage of these artificial nitroge- 
nous manures is that they are all alkaline, 
whereas the native nitrates are acid and 
produce in time sickness in the soil. It 
was difficult to persuade the farmer, how- 
ever, to use new manures. 

Walter Reid, referring to some tests 
he had made on calcium cyanamide, 
drew attention to the moisture in the soil 
as having considerable effect on the re- 
sults of such tests. With regard to the use 
of calcium cyanamide in smokeless powder, 
he had found it rather too efficient in 
slowing the explosion. 

Dr. H. Borns hoped the author would 
furnish some fuller details regarding the 
efficiency and construction of the electric 
furnaces in which combination of nitrogen 
with carbide took place. 

Dr. J. H. Voelcker said farmers could 
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not be expected to use new manures until 
they were perfectly satisfied as to their 
cost and effect. There were, for example, 
at present certain disadvantages con- 
nected with the use of nitrolim which 
would have to be eliminated before it could 
become entirely satisfactory. Beyond that 
the situation was determined entirely by 
price. 

W. Murray Morrison asked whether the 
cyanamide could not be made direct from 
limestone and coal in one operation. 

J. L. F. Vogel asked what fear there 
was of a charge of carbide not being com- 
pletely nitrated. 

The chairman drew attention to the use 
of cyanamide in synthesis, and hoped that 
some of the very interesting and important 
compounds that could be made from it 
would be manufactured in this country. 

Dr. Frank replied to the points raised 
by the various speakers. Cyanamide was 
ten per cent cheaper than ammonium sul- 
phate. Its stability was good; although 
the lime absorbed moisture, there was no 
loss of nitrogen. Up to the present its 
manufacture in one operation had not 
proved successful. 

At the meeting of the society held on 
June 23 a paper was read by J. Hardén 
entitled “Recent Developments of the 
Kjellin and Réchling-Rodenhauser Elec- 
tric Induction Furnaces.” Adolphe Jouve 
communicated a paper entitled “New Ap- 
plications of Electrometallurgical Alloys.” 

The following officers were elected to 
serve for the ensuing year: 

President, Sir Oliver Lodge. 

Vice-presidents, G. T. Beilby, R. A. 
Hadfield, Professor W. Hittorf, Professor 
A. K. Huntington, Lord Rayleigh, Profes- 
sor A. Schuster, Professor J. J. Thom- 
son. 

Treasurer, F. Mollwo Perkin. 

Council, Bertram Blount, A. C. Clau- 
det, S. Z. de Ferranti, F. W. Harbord, 
R. S. Hutton, T. M. Lowry, H. F. K. 


Picard, James Swinburne, J. F. L. Vogel, 
N. T. M. Wilsmore. 





New British Patent Law. 


The representations made by the United 
States and Germany asking an extension 
of the time limit bevond August 28, when 
the new British patent law is to go into 
effect, have proved unavailing. This law 
provides that foreigners who obtain 
British patents must manufacture the 
patented goods on British soil. President 
of the Board of Trade Churchill definitely 
informed the House of Commons on July 
2 in this connection that the government 
had no intention of proposing fresh legis- 
lation to modify the sections of this law 
to whieh foreign patentees have taken ob- 
jection. 
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The Use of Automobile Trucks 
by the Pennsylvania Rail- 
road Company. 

The Pennsylvania Railroad Company, 
as an experiment, has introduced the use 
of automobiles to expedite the handling 
of freight between stations in large cities. 
Such a service has been started between 
Kensington and Shackamaxon stations in 
Philedalphia, Pa., and if it is a success 
it is planned to trv the same experiment 
in other large terminal cities, such as 
Pittsburg and Baltimore. 

The automobile truck which the Penn- 
sylvania Railroad is using in Philadelphia 
has saved between six and twelve hours 
in the handling of package freight be- 
This freight 


automobile has a capacity of five tons and 


tween the stations named. 
is driven by a_ six-horse-power electric 
motor. It averages about seven and one- 
half trips a day, carrying 2.2 tons per 
trip; its daily mileage averaging about 
eight miles. 

Previous to the introduction of the 
automobile in the Kensington district, 
small lots of freight were sent from sta- 
With the automo- 
bile service congestions are relieved and 
the movement of freight by a direct route 
instead of a circuitous one saves both time 


tion to station in ears. 


in delivery and the use of freight cars. 

The Pennsylvania Railroad is also 
bringing the automobile into use in its 
passenger service. In Jersey City an in- 
novation is the introduction of large auto- 
mobile trucks in the baggage service. 
These trucks are about the size of a 
three-horse wagon and are so built that, 
when loaded, the floor of a truck is on a 
level with and flush against that of a 
haggvage ear, 

Many hard knocks are in this way saved 
to every trunk handled through the Jersey 
City station. 
the car to the truck it receives about the 


In moving a trunk from 
same handling it would get in being 
shifted about inside the same ear. This 
is but one of the trunk-protective features 
Another is that they are 
enclosed entirely with a wire grating and 


of the trucks. 


leather top, preventing any scraping or 
falling in the trip across the river. 

The service to which the new trucks are 
heing put entails through trips between 
the baggage cars and the Twenty-third 
street station, in New York. They are 
loaded to their full capacity and are raised 
and lowered between the ferry level on 
elevators. ‘The electric power does away 
with the manual labor formerly necessary 
fo push loaded trucks up the heavy grades 
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at the approach to the ferries, at certain 
stages of the tide. 
The truck is about fifteen feet long and 
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that there are now being built a number 
of small electric trucks for use in the new 
terminal station in Washington, D. C. 


AUTOMOBILE FREIGHT TRUCK USED FoR HAULING FREIGHT BETWEEN LOCAL FREIGHT STATIONS 
OF THE PENNSYLVANIA RAILROAD IN PHILADELPHIA, PA. 


five feet wide, with a seat in front for the 
driver. Its height of about nine feet is 


These will be similar to the trucks now 
used in Broad street station, though they 

















LARGE AUTOMOBILE TRUCK UsED BY THE PENNSYLVANIA RAILROAD IN TRANSFERRING BAGGAGE 
TERMINAL TO NEW York City. 


FROM CARS IN THE JERSEY Crry 


necessary that the floor of the truck may 
meet the baggage-car floor on a level. 


So satisfactory have these automobiles 
proved in the baggage and mail service 


Q 


will embody improvements which are ex- 
pected to overcome the slight difficulties 
experienced with the first automobile 


trucks that were placed in service. 
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A DIRECTIVE SYSTEM OF WIRELESS 
TELEGRAPHY. 


To THE EDITOR OF THE ELECTRICAL REVIBW: 

In your issue of May 9, Mr. O. C. Roos 
reviews the two articles describing the 
system of directive wireless telegraphy 
published by us in Electrical Engineering 
(November 14, 1907 and March 5, 1908). 

Mr. Roos characterizes our account as 
being “interesting, but in some respects 
indefinite”; that is to say, that our ex- 
planation lacked clearness in certain parts, 
as would also appear from the observations 
made by Mr. Roos. 

We intend now to clear up certain ob- 
scure points. The diagrams of the energy 
emitted or received by an aerial of our sys- 
tem were obtained by the employment of 
the thermogalvanometer, which responds 
to the whole of the energy received and 
not to the maximum amplitude of the os- 
cillations; and only in applying the de- 
tectors generally employed (electrolytic, 
magnetic, coherer, etc.) to our system were 
we obliged to make reservations as to the 
diagrams to be considered in the different 
cases in relation to the special manner in 
which these detectors operate. 

In the description of the transmitting 
radiogoniometer we said that the primary 
winding induces in the two aerial circuits 
currents whose intensity and phase vary 
with the orientation of the said winding. 

To make this point more clear, which 
we evidently did not sufficiently explain 
previously, let us consider the case of a 
single secondary winding connected to a 
single closed oscillatory circuit forming 
the aerial. When the plane of the primary 
winding coincides with that of the 


secondary, the current induced has its. 


maximum value. On turning the primary 
bobbin through 180 degrees, the current 
in the aerial will have the same value as 
before, that is to say, will be a maximum, 
but its phase will be altered by half a 
period with reference to the phase of the 
former current. In other words, when one 
causes the movable coil to pass from one 
side to the other of the axis of the fixed 
winding, the phase of the current changes 
by a half period while at the same time 
its intensity passes through zero. 

For the radiogoniometer with two 
secondary windings the phenomena are 
the same. No special relation exists be- 
tween the length of wave used and the 
dimensions of the aerials, for obtaining 
the phase difference. The radiation from 
a closed oscillatory circuit is due to the 
electric field of dispersion, the lines of 
force from which extend from the arma- 
tures of the condenser to the earth’s sur- 
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face; and since at the same instant these 
lines of force are on the one side of the 
opposite sign to those on the other side, 
it follows that the phase of the magnetic 


field in the one sense differs by one half: 


period from the field in the opposite sense. 

When the aerial is formed of two ver- 
tical closed oscillatory circuits mutually 
perpendicular, the space can be regarded 
as being divided up into four quadrants. 
The partial fields set up by the two cir- 
cuits will be in phase in two opposite 
quadrants and in consequence they add 
themselves; in the two remaining quad- 
rants they will be opposite in phase and 
hence they are to be subtracted. If one 
varies the phase in one of the aerial cir- 
cuits by one half period, by suitably turn- 
ing the movable winding, in the two quad- 
rants where previously the fields were in 
phase they will now be in opposition of 
phase, and vice versa; the direction of 
the maximum radiation will have passed 
from one pair to the other pair of quad- 
rants. 

Mr. Roos asks with what exactitude the 
determination of azimuths can be effected 
with our system when the station is en- 
circled by disturbing influences such as 
adjacent buildings, ships and other sta- 
tions, and what accuracy we obtained in 
our determinations of the bearings of the 
Channel stations. 

To this we can reply that every time it 
was possible to take a sufficient number of 
observations of the bearing of known 
transmitter stations the approximation 
was always close to about one degree; and 
in the most unfavorable case, where the 
signals lasted only a few seconds, it was 
easy to get within five degrees. In the 
extreme case, where a station might he 
so surrounded by buildings that the waves 
arrived distorted or deviated, it would be 
possible to find empirically the relation 
connecting the true bearing with the ap- 
parent bearing as given by the radio- 
goniometer. 

As regards the disturbing effects of other 
transmissions, the only station which af- 
fected the directive reception at Havre 
was the station at Dieppe belonging to the 
Western Railway of France, which is 
situated in the same plane with reference 
to Havre as our own station at Dieppe; 
and the wave-length employed at this sta- 
tion is nearly the same as at our station, 
while the energy employed and the damp- 
ing are both very much greater. Other 
disturbances arose from the signals from 
ships inside the harbor at Havre at a dis- 
jance of only a few hundred metres from 
our station. 
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The coupling between the aerials and 
the exciting circuits has always been loose, 
which is an inherent condition with closed 
oscillatory circuits having too great a 
self-inductance to permit of close coupling 
being employed. 

KE. BeLiint anp A. Tost. 


|The foregoing letter from Messrs. 
Bellini and Tosi was translated by L. H. 
Walter, who translated for Electrical En- 
gineering the two articles above referred 
to, and upon which the criticism from Mr. 
Roos was based. ] 


an 


Electricity in the Mines and 
Reduction Works of the 


Anaconda Copper Mining 

Company. 

In the issue of the Mining and Scientific 
Press of June 27, a very interesting report 
of the operation of the mines and reduc- 
tion works of the Anaconda Copper Min- 
ing Company is given. Electric locomo- 
tives have been installed on several impor- 
tant levels of the Anaconda group and 
are giving satisfactory results in efficiency 
and cost of haulage. The new compressor 
building erected at the Diamond mine 
contains four electrically driven com- 
pressors with a total capacity of 16,000 
cubie feet. These are all fitted with steam 
cylinders for use in case of failure of the 
electric current. Four new 600-horse- 
power, alternating-current electric motors 
and two circulating pumps and four five- 
ton traveling cranes have been installed. 

The Never Sweat compressor plant 
now consists of five compressors with a 
capacity of 32,000 cubic feet of air per 
minute, two of the largest being elec- 
trically driven. 

Since February, 1907, electric power 
has been used at the concentrator and in 
other departments of the works. This 
power has been found efficient and the 
cost much below that of steam for the 
same work. A large part of the electric 
power furnished at the works is brought 
from the Missouri River, but during the 
year the Flint Creek water power and 
electric light plant has been furnishing a 
considerable amount of current. 

The Washoe company installed in its 
substation at the works three 400-kilowatt 
transformers, one voltage regulator for the 
city lighting system, and additional 
switchboard capacity for the new blast- 
furnace blower-house. In the smelter 
power-house there have been installed one 
600-horse-power motor, one 750-horse- 
power motor for blowing engines, and one 
600-horse-power motor for an air com- 
pressor. An entirely new blower build- 
ing has been erected, with a fifteen-ton 
crane for handling machinery, four 600- 
horse-power motors, and four blowers, each 
of 36,000 cubic feet of air per minute 
capacity. 
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The Influence of Humidity Upon the 
Electrical Discharge from 
Points in Air. 

An investigation of the effect of moist- 
ure upon the electrical discharge points in 
air has been made by John Zeleny. It is 
of some importance to establish the mag- 
nitude of this effect so that the results of 
experiments performed on different days 
in the open air may be directly compared, 
and so that laboratory results for dry air 
may be applied to such cases as the dis- 
charge from points of lightning conduct- 
ors or the discharge from high-potential 
wires. The experiments were designed to 
determine the influence of humidity upon 
both the voltage required to start a dis- 
charge and the magnitude of the poten- 
tials required to produce different cur- 
rents. The apparatus consisted of a brass 
wire about a quarter of a millimetre in 
diameter and four centimetres long. The 
end was rounded and placed at a distance 
of one and one-half centimetres from a 
brass dise seven and one-half centimetres 
in diameter. The two were enclosed in a 
brass cylindrical vessel fifteen centimetres 
high and thirteen centimetres in diameter. 
The disc was connected to earth through a 
galvanometer and a telephone, and the 
point could be maintained at any desired 
potential by means of a small Wimshurst 
machine. Air was passed through the ap- 
paratus and then through a gas meter. 
The amount of water contained was deter- 
mined by measuring the absorption in cal- 
cium chloride tubes. The experiments 
were conducted at various temperatures, 
and the first important fact noticed was 
that the effect of water vapor depends 
upon the absolute water content of the air, 
and not on its relative humidity. Evi- 
dence on this point was obtained by ob- 
serving the discharge with dry air and 
then air saturated with water vapor at 
three degrees centigrade. It was found 
that the ratio of potential required to ob- 
tain a given current in air at this low tem- 
perature was smaller than when the air 
was at the ordinary room temperature, and 
this ratio for the cold air corresponded in 
hoth discharges to that obtained for warm 
air having equal water content. Two sets 
of curves are given, the first showing the 
influence of humidity upon the positive 
discharge in air. The curve showing the 


point at which the positive discharge be- 
gins is nearly horizontal, the amount of 
water vapor having but little effect, though 
apparently with a tendency to diminish 
the critical potential. The other curves, 
which show the potential required to main- 
tain different values of current, show that 
this increases with the humidity of the 
air, and the increase is somewhat more 
rapid for the dryer air. From these curves 
it is possible to plot a second set showing 
how the current produced by a given po- 
tential changes with the amount of water 
vapor present. The curves showing the 
effect of humidity upon the negative dis- 
charge in air are.somewhat more erratic 
than those for the positive discharge. 
That showing the potential at which the 
discharge begins lies below that for the 
positive critical value, as do all the curves 
for corresponding currents. The form of 
these curves corresponds, however, to those 
for the positive discharge, and the poten- 
tial required to produce a given current 
increases with the amount of water vapor 
in the air, the change being more rapid 
when the amount of water present is small. 
The total increase from dry air to satu- 
rated air is about sixteen per cent.—Ab- 
stracted from the Physical, Review (Lan- 
caster), June. 


The Design of a Continuously Ad- 

justable Resistance. 

A certain investigation making neces- 
sary a resistance which would vary con- 
tinuously the current through a coil from 
a maximum value in one direction to a 
corresponding value in the other, a study 
of the problem thus presented was made 
by J. T. Morris, R. M. Ellis and F. 
Strude. The results of their investiga- 
tion are given here. A liquid resistance 
was first tried, and the type first experi- 
mented with consisted of a cast-iron tank 
containing a soda solution, into which an 
electrode could be gradually lowered, 
finally short-cireuiting the whole of the 
resistance. As the short-circuiting occa- 
sioned an abrupt change in the current, 
it became necessary to work with a lower 
resistance of the electrolyte. This could 
not be accomplished sufficiently well by 
the use of soda nor by copper sulphate; 
consequently, dilute sulphuric acid was 
tried. A direct consequence of the de- 


crease of resistance now became apparent 
in an abrupt change of the current imme- 
diately the electrode entered the liquid. 
This effect might have been diminished 
by using an electrode with a finer point, 
but the method was abandoned because it 
permitted a variation in current from the 
maximum value to zero only, and it was 
desired to obtain a complete reversal in 
one operation. For this purpose a liquid 
resistance was tried. This was in the 
form of a trough with current passing 
continuously through it. By means of 
two movable lead electrodes attached to a 
shifting belt, so that they would travel 
simultaneously, a continuous variation in 
current from the maximum positive to the 
maximum negative value was obtained; 
but there was difficulty in obtaining suffi- 
ciently large final values with a soda solu- 
tion, so that sulphuric acid was substi- 
tuted. The latter, however, gave rise to 
polarization, causing an abrupt reversal 
of the current as the electrodes passed one 
another. <A better arrangement was ob- 
tained by using two large water resist- 
ances, but the device was neither portable 
nor efficient. An attempt was then made 
to substitute resistances built up of car- 
bon plates, which could be pressed to- 
gether more or less firmly. ‘Two such re- 
sistances were used, each divided into two 
portions by insulating plates connected in 
a way similar to the arms of a Wheatstone 
bridge. This method was inefficient, and 
the resistance of the arrangement was un- 
certain, unless the plates were pressed 
firmly together. Next a similar arrange- 
ment built up of wire was tried, the wire 
in the first design being wound on a piece 
of slate. Contact was made by means of 
two sliders to reverse the screws rotated 
by a common hand wheel. This arrange- 
ment was satisfactory for currents not 
greater than one ampere, but when larger 
currents were employed, the adjustment, 
as the sliders approached one another, be- 
came less and less continuous. The ar- 
rangement was rather bulky and noisy in 
operation. It was therefore discarded for 
a resistance consisting of a single strip of 
metal folded up in zigzag form, the alter- 
nate portions being insulated from one 
another by mica. The strip was one and 
one-quarter inches wide and 0.005 inch 
thick. The total number of folds was 
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2,000, and two sliders were provided, 
which are traversed over the same side of 
the resistance by means of screws. This 
arrangement answered the purpose ad- 
mirably. The only objection to it is the 
time required to shift the sliders so as to 
produce considerable variations in the cur- 
rent. There is one defect of little impor- 
tance, which is the slight break in the 
continuity of changes produced by the 
short-circuiting of adjacent layers of the 
resistance by the two brushes as they pass. 
—Abstracted from the Electrician (Lon- 
don), June 26. 


Converting Hand-Blown Organs. 

Several simple methods of adapting an 
electric motor to driving hand-blown or- 
gans are here described by J. W. Barr. 
All of these methods have been actually 
applied by the author. Where a rocking 
lever is still retained the problem is some- 
what troublesome and generally necessi- 
tates the installation of a crank-shaft. In 
one case an organ which required the 
services of three men was converted to 
the electric drive by connecting three rock- 
ing shafts to a crank-shaft having three 
cranks, and on which was a thirty-six- 
inch pulley which was belted to the motor 
pulley. To control the motor a liquid 
resistance was placed in the armature cir- 
cuit, and the electrode suspended from a 
cord attached to the wind chest. As the 
latter rises as it is filled with air, the 
electrode is gradually lifted out, decreas- 
ing the speed of the motor. At first there 
was some difficulty due to pulsations of 
the motor as the circuit was made and 
broken when the amount of air drawn 
from the wind chest was small. In this 
organ there were two wind chests for fur- 
nishing air at different pressures. By con- 
necting the regulator to both chests the 
operation became smooth. The crank- 
shaft was driven at thirty-two revolutions 
a minute. The motor required five am- 
peres at eighty volts. About 350 watts 
were dissipated in the liquid resistance. 
The motor pulley was about six inches in 
diameter, and the speed, when reduced 
by the resistance, was 200 revolutions a 
minute. This motor runs within four feet 
of the organist’s seat, and the regulator 
is placed just back of the organ. The 
operation is entirely noiseless, and all that 
is required to maintain the system in good 
condition is an addition of soda solution 
once a week to make up for evaporation. 
Blowing this organ by hand cost $50 a 
year. ‘To drive it electrically costs about 
$1.10 a month, with energy at four cents 
a kilowatt-hour. A second organ which 
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the author transformed to the electric 
drive had but a single wind chest. The 
hand-blowing arrangement was a thirty- 
inch wheel fitted with a handle rotating 
a three-throw crank-shaft. A leather belt 
was placed over this wheel and over a 
motor pulley, and a liquid resistance in- 
stalled, as in the first case, although here 
the electrode was counterbalanced so that 
in case the controlling string should break, 
the motor circuit would be opened. The 
author does not think that the induction 
motor can be used as satisfactorily for 
organ blowing on account of the disagree- 
able magnetic hum. He, however, in- 
stalled a single-phase, five-horse-power in- 
duction motor for operating a large organ, 
belting the motor to the erank-shaft as in 
the cases just described. In this case it 
is necessary to install a belt-shifting device 
for throwing the load off and on the mo- 
ior, and a damper in the feeder to the 
wind chest which controls the amount of 
air supplied to the latter. The running 
performance was not altogether satisfac- 
tory.—A bstracted from the Electrical Re- 
view (London), June 26. 
< 
The Electric Train-Lighting System 
of the Geselischaft fur 
Zugbeleuchtung. 

The system of train lighting here de- 
scribed is being introduced in Germany, 
and makes use of the Rosenberg dynamo. 
This machine, it will be remembered, de- 
livers a fairly constant current independ- 
ently of the speed at which it is driven. 
The regulation is secured by short-circuit- 
ing the usual brushes and by placing a 
pair of secondary brushes midway under 
the poles. The latter brushes furnish the 
series exciting current, and the charging 
current for the batteries. The armature 
reaction produced by the currents flowing 
through the short-circuited connection not 
only maintains the output current con- 
stant, but maintains unchanged its di- 
rection when the direction of rotation is 
changed. When this system is employed 
a number of auxiliary devices are neces- 
sary, and these are described here in some 
detail. Two types of generator are con- 
structed, one intended to be placed in the 
haggage car, where it is more or less 
under control of the train attendants, and 
the other for suspension under the cars. 
The dynamos are completely encased, as 
is also the driving belt, which is pro- 
vided with a stretcher. Roller bearings 
are used, which require but slight at- 
tention. There are two methods of ap- 
plying the system, one employing two 
batteries which are alternately charged 
and used, and the other, which is less 
expensive, uses but a single battery. In 
the latter case automatic means must be 
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provided for preventing the battery when 
charged from discharging through the 
generator. On the Prussian State Rail- 
ways movable switches are prohibited. 
In their place an electrolytic valve cell is 
used. There are two electrodes, consist- 
ing, respectively, of aluminum and iron, 
placed in a solution of ammonium borate. 
In operation the solution liberates am- 
monia, which is undesirable, but sodium 
and potassium can not be used. It is 
necessary to have the aluminum electrode 
completely covered by the electrolyte. A 
rubber-covered lead is attached to it, the 
lug itself being covered with rubber and 
vulcanized on the plate. These plates 
must be formed before assembling, which 
is done by thoroughly cleaning them and 
then maintaining them subjected to a 
potential for several days while in the 
horate solution. The cells are intended 
to resist potentials of forty volts. Some 
of them have been in use for six years 
without giving trouble. ‘To regulate the 
potential at the lamps fine iron wire re- 
sistances similar to the Potter ballast 
employed in the Nernst lamp are used. 
The company has also developed auto- 
matic switches, which are installed when 
preferred to the electrolytic valve. When 
the latter is used it is necessary to replen- 
ish the electrolyte every four days or so 
in summer, and in winter about every ten 
days. A fifty-ampere cell weighs complete 
about eighty-eight pounds.—Abstracted 
from Engineering (London), June 26. 
a oe 
Municipal Lighting at Man- 
chester, England. 

The report of the Electricity Commit- 
tee of Manchester, England, for the year 
ended March 31 states that on the year’s 
working there was a net surplus of $97,- 
715, of which $9,965 has been appropri- 
ated for extension of works (for which 
borrowing powers can not be obtained), 
$50,000 has been paid to the city fund 
in aid of rates, and the balance, $37,725, 
has been carried to the reserve fund. The 
total income was $1,923,010. The work- 
ing expenditure absorbed $1,096,790, and 
the balance was $826,220. The reserve 
fund now stands at $69,270. The capital 
outlay up to the end of the year amounted 
to $12,212,995. At the end of December 
prices of current for lighting purposes 
were reduced from nine cents to 7.25 cents 
per unit to consumers on the flat rate. To 
long-hour consumers the reduction was 
from $35 per kilowatt of maximum de- 
mand and 3.5 cents per unit to $35 per 
kilowatt of maximum demand and three 
cents per unit. 

The total output of electricity from the 
three generating stations during the 
twelve months amounted to 82,752,989 
units, as compared with 63,056,914 units 
of the previous year, an increase of 31.24 
per cent. The total mileage of main con- 
ductors laid on March 1, 1908, equals 338 
miles 1,084 yards, being sixteen miles 
1,001 vards more than on March 31, 1907. 
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N the last issue of the ELEectTRICAL 
RevIEW considerable space was given 
to descriptions and illustrations of 

electrical apparatus which entered largely 
into the work of the electrical contractor. 
The apparatus described and illustrated in 
the following pages is also of especial in- 
terest to the contractor and in many in- 
stances is shown for the first time. 


The Richmond Electric Com- 
pany’s Polyphase Induc- 
tion Motor. 

The Richmond Electric Company, Rich- 
mond, Va., has placed on the market a 
polyphase induction motor, illustrations 
of which are shown herewith. Great care 
has been taken to make these motors 
compact, light, free from vibration, and 
at the same time having the highest pos- 
sible efficiency and power-factor. The 
company is now manufacturing these ma- 
chines of the squirrel-cage type in sizes 
from one-quarter to fifty horse-power. 
The stator frames are of cast iron in one 
piece. The feet are broad, and the en- 
tire frame construction is such that there 
can be no possible springing, and a rigid 


support for the laminations is secured. 





RICHMOND POLYPHASE INDUCTION Motor. 


The stator windings are liberally designed 
for carrying capacity, and sufficient insu- 
lation has been used to withstand severe 
service and avoid breakdowns. 

The rotor is built up of thin discs of 
sheet steel, clamped under hydraulic press- 
ure. ‘These rotors are of the squirrel-cage 


type, the heavy insulated copper bars be- 
ing placed in entirely closed slots and 


Stator oF RicHMonD PoLyPuase INDUCTON 
Motor. 

riveted to resistance rings at each end. 

Before winding, the outside diameter of 





Roror OF THE RICHMOND POLYPHASE INDUC- 
TION Moror. 


the rotor and the inside diameter of the 
stator are ground to exact diameters, pre- 
senting a bright, smooth surface and in- 
suring an absolutely accurate air-gap. 

A special starting winding is placed in 
the stator slots of these machines. This 
winding, at the time of starting, is thrown 
in series with the running coils, and after 
the machine has been brought up to speed 
these coils are cut out of circuit with a 
double-throw switch provided by the com- 
pany. 

Machines smaller than seven and one- 
half horse-power are not usually furnished 
with starting coils, but are thrown directly 
upon the line with an ordinary single- 
throw switch. 





The Advance Electric Com- 
pany’s Single-Phase, Alter- 
nating-Current Motor. 

The accompanying illustration shows 
the one-quarter-horse-power, single-phase, 
alternating-current motor placed on the 
market by the Advance Electric Company, 
St. Louis, Mo. This is an induction 
motor with the field of the usual con- 
struction, slotted, laminated and_ coil- 
wound, and connected directly to the sup- 
ply circuit. The induced currents in the 


# armature are carried by two sets of con- 


ductors. One set, near the surface of the 
core, is an insulated winding connected 
to a commutator which is short-circuited 
through a set of brushes; and the other 
set is deep down in the core and consists 
of copper bars extending through a circle 
of holes and securely connected 
to the conducting flanges con- 
necting the armature discs. 

The mechanical construction 
follows the best modern practice, 
with large steel shafts and ample 
The lubrication 
on the smaller sizes is by greasé 
cups, and on the larger sizes by 
oil chambers and oil rings. 

The motors may be arranged 
for wall or ceiling suspension, 


bronze bearings. 


and can be supplied at extra cost 


with enclosing covers, special 
shafts, back gears or idler pulleys. The 
motor is started by simply closing 
the switch, and may be stopped or started 
from any distance. 

The motor is reversed from the outside 
without changing connections, by loosen- 





ADVANCE SINGLE-PHASE ALTERNATING- 
CURRENT Moror. 


ing a clamp stud and turning the field to 
an index mark for the opposite direction 
of rotation. The motor may be operated 
at any speed below normal by reducing the 
voltage by either a rheostat or transformer. 
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Recent Improvements in 
Weatherproof Service 
Switches and Branch 
Boxes. 

There has developed, within the last 
few years, a large demand for weather- 
proof service switches, and they have been 





New D & W WEATHERPROOF SERVICE Box. 


extensively used with the result that severe 
conditions have indicated ways in which 
they could be improved. One of the 
weaknesses of the old-style switch was 
that the neutral fuse was removed when 
the switch was opened, which sometimes 
resulted in accidents owing to the fact 
that the removal of the fuse opened the 
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D & W Service Box, SHowine WITHDRAWAL 
Hlooks ON PosITIVE AND NEGATIVE ONLY. 
ground connection of the neutral wire. 
Another point was that while the old-style 
box was intended as a weatherproof box, 
not being provided with gaskets, it fre- 
quently fell far short of meeting this re- 

quirement. 

A new line of D & W switches and boxes 
has been developed in which these defects 
have been corrected. They are con- 
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structed for use both as cutout and switch, 
and are intended to be placed on the out- 
side of buildings where overhead wires 
enter, or in cellars where the wires enter 
from the subway. The accompanying illus- 
trations show how the service switches are 
so designed that the neutral fuse remains 
permanently in the box, thus avoiding 
any possibility of accidents due to the fuse 
being improperly withdrawn. Withdrawal 
hooks are provided on the positive and 
negative only. ‘This avoids any possi- 
bility of tampering with the box through 
ignorance or otherwise, and in case of fire 
the neutral fuse is drawn, leaving the 
other fuses in the box. 

Fuse guides are mounted in the covers 
to accurately align the fuses, so that posi- 
tive contact is made when the cover is 
again closed, throwing the fuses into cir- 
are also mounted in the 
covers withdrawal hooks, which, by a one- 
quarter turn of the levers on the outside 
of the cover, remove the positive or nega- 
tive fuse at will, and, when desired, the 
cover can also be opened without remov- 
ing any of the fuses. The fuses are of 
the well-known D & W National Elec- 
trical Code standard, and the boxes are 
provided with rubber gaskets and remov- 
able porcelain bushings, thus making 
them thoroughly moisture-proof when the 
cables are taped in. The outlets of the 
box are amply large, so that after the 
bushing is removed the cable terminals 
may be passed through the box and 
sweated on to the cable, which is highly 
desirable during installation. 

To insure a uniform product, the cast- 
ings made in the factory’s 
foundry and are of much finer grade than 
are ordinarily purchasd in the open mar- 
ket, being lighter in weight as well as hav- 
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ing a smoother, finer finish. 

Branch boxes and main-line boxes are 
manufactured in the types and capacities 
given below: ‘Type I-7, 0-60 
double-pole; type I, 0-60 
triple-pole; type I-8, 61-100 
double-pole; type I-2, 61-100 
triple-pole; type I-9, 101-200 
double-pole; type I-3, 101-200 
triple-pole; type I-10, 201-400 amperes, 
double-pole; type I-4, 201-400 amperes, 
triple-pole; JB-1, thirty amperes, triple- 
pole, single-branch, 250-volt cutout boxes ; 
JB-2, fifty amperes, triple-pole, single- 
branch, 250-volt cutout boxes; JB-3, 100 
amperes, triple-pole, single-branch, 250- 
volt cutout boxes. 

Branch boxes have split bushings 
mounted in the covers and boxes, which 
permit of the necessary connections with- 
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out any break in the wiring, thereby re- 
ducing the cost of installation. 

This improved line of cutout boxes is 
being placed on the market by the Central 
Electric Company, Chicago, Ill. 

——_<-@——___ 


Apple Ignition Apparatus. 

Although not strictly to be considered 
as part of an electrical installation, as 
these terms are generally understood, 
contractors are finding a very profitable 





APPLE DyNAMO, 

field in applying ignition apparatus and 
in selling ignition supplies for use with 
gas engines and in the automoble in- 
dustry. 

The Dayton Electrical Manufacturing 
Company, Dayton, Ohio, has developed an 
ignition apparatus consisting of an Apple 
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dynamo, a switchboard and a six-volt, 
sixty-ampere-hour storage battery. 

The plan of wiring this outfit provides 
for taking the ignition current from the 
storage battery at all times, while the dy- 
namo is used simply to keep the battery 
recharged. The switchboard acts as a ter- 
minal for all wires between the dynamo 
and the battery, and by means of the 
meter on the switchboard the operator can 
ascertain at all times just how much cur- 
rent he has available. 

The outfit has two reliable sources of 
current—the battery and the dynamo. 


The current should be taken regularly 
from the battery while the dynamo keeps 
the battery recharged, but in an emer- 
gency the dynamo can be used without the 
battery. 
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Westinghouse Potential 
Regulators. 

In order to secure good regulation 
throughout a central station distribution 
system means must be provided for regu- 
lating the voltage on each feeder. The 
voltage drop in any feeder depends upon 
its arrangement, sectional area and length, 
and upon the amount and power-factor of 
the load it carries. The time-load curve 
of each feeder must also be considered in 
comparing the voltage drops on several 
feeders, as it is evident that these curves 
may vary widely, even when the average 
loads on the feeders are approximately the 





WESTINGHOUSE PoLYPHASE MoTorR-OPERATED 
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same. By compensating for the voltage 
drop on each feeder independently of all 
the others, good regulation can be estab- 
lished with widely varying conditions of 
load. It is for this purpose that the po- 
tential regulators described herewith were 
primarily designed. 

The Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa., makes 
regulators of different kinds for varying 
the potentials on feeder circuits. The two 
principal types employed are the induction 
type potential regulator and the step-by- 
step type potential regulator. The first 
type effects the regulation of a single- 
phase circuit by altering the position of a 
coil in a magnetic field, thereby changing 
the magnetic flux passing through the 
coil; the second type by cutting in or out, 
by means of different taps, sections of the 
winding of a regulating transformer. 
Both of these types of regulators are made 
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for either single-phase or polyphase cir- 
cuits. The single-phase regulators are 
generally used on feeder circuits supply- 
ing electric lights, and the polyphase regu- 
lators are used in connection with rotary 
converters on feeder circuits supplying 
power either with or without lights. 

The design of the Westinghouse poten- 
tial regulators is such that a minimum 
amount of material enters into their con- 
struction, leading to light weight and com- 
pactness, and requiring minimum floor 
space. Leads from two similar coils are 
brought out through the case. These can 
be connected in parallel outside the case, 
so that double the rate of current can be 
regulated through half the standard range. 
A further advantage of the induction type 
regulator is that it lends itself readily to 
automatic operation, so that a constant 
potential may be maintained on the feeder 
circuit without attention on the part of 
the station operator. 

The capacity of the regulator for any 
given service depends on the range of 
regulation required and the total load on 
the feeder. The standard regulators are 
designed to raise the voltage ten per cent 
or lower the voltage ten per cent, thus 
giving ten per cent regulation; and the 
capacity, therefore, would be ten per cent 
of the full load of the feeder. For ex- 
ample, a 100-kilowatt circuit with ten per 
cent regulation would require a ten-kilo- 
watt regulator. If five per cent regula- 
tion were required a five-kilowatt regu- 
lator would be necessary. 

The essential parts of a single-phase in- 
duction regulator are a rotatable primary 
core and windings assembled on a shaft, 
and a stationary core with windings which 
is mounted in the regulator case. The 
rotor is operated by means of a worm 
wheel and worm, the shaft of the latter 
being driven either by a hand wheel or by 
a motor through spur gearing. The cases 
of both the manually operated and the 
motor-driven induction regulators are the 
same, and are made of cast iron well 
ribbed so as to provide ample cooling 
surface. The top of the case, which forms 
the cover, is a separate casting held in 
place on an accurately machined surface 
by means of four poles. A hole is bored 
in the centre of the cover, forming the 
upper bearing of the primary or rotor 
shaft. . 

The rotor shaft is revolved by means of 
a bronze worm wheel which engages a 
forged steel worm, the latter being pro- 
vided with a ball bearing end thrust. 
The housing for the worm gear is a sepa- 
rate casting which is bolted to the cover. 
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‘This casting is made separate instead of 
being an integral ‘part of the cover, in 
order to permit close adjustment between 
the worm wheel and the worm. 

On the automatic regulators the worm 
shaft is connected to the motor through a 
spur gear and pinion. This makes a com- 
pact driving device. A handle is also pro- 
vided on the automatic regulator so that 
in case of emergency the regulators may 
be operated manually. When hand-oper- 
ated regulators are furnished the spur gear 
is replaced by a hand wheel, and the regu- 
lator is driven directly from the worm 
shaft. 

In motor-driven induction regulators 
the operation of the motors is controlled 
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by means of relays. As the current-car- 
rying capacity of the contacts or switches 
for starting, stopping and reversing the 
motor must be ample, entailing substan- 
tial construction, and as the accuracy of 
regulation must be approximately from 
one-half to one per cent under all condi- 
tions, it has been found desirable to divide 
these functions between two relays, one 
the voltage-regulating relay and the second 
the auxiliary relay. 

The voltage-regulating relay is in effect 
a contact-making voltmeter which is con- 
nected to the circuit to be regulated. Its 
functions are to close one contact when 
the voltage of the circuit is below the 
desired value, and to close another con- 
tact when the voltage exceeds the de- 
sired value. The relay is mounted in 
a circular case of the same general ap- 
pearance as those of the Westinghouse 
indicating switchboard meters. The total 
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energy required for this coil is about ten 
watts at normal voltage. 

The secondary or auxiliary relay is con- 
nected between the voltage relay and the 
motor circuit, and is designed to relieve 
the contacts of the primary relay from 
carrying the whole current required to 
operate the motor. The auxiliary relay is 
in effect an electrically operated, double- 
pole, double-throw switch with carbon con- 
tacts. It is so connected as to start the 
motor in either direction and at the same 
time release the motor brake. These relays 
vary slightly in design according to the 
character of the service and the ampere 
capacity required. They may be wound 
to suit the voltage and the frequency of 
the auxiliary circuit used. 

The principle of the operation of the 
step-by-step potential regulator is prac- 
tically the same as that of the induction 
regulator. In the step-by-step type the 
series coil is divided into a number of 
sections which may be successively cut in 
or out of the circuit to be regulated in- 
stead of varying the flux through the 
entire coil as in the induction type. The 
step-by-step type regulator has been de- 
veloped in two general mechanical forms 
—the drum type and the dial type. The 
former comprises a drum and finger type 
switch similar to a railway controller, 
and the latter a face plate with a dial 
switch for switchboard mounting. The 
drum type regulator can be placed on the 
station floor in front of the switchboard 
or it can be placed behind the switchboard 
and operated by means of a hand wheel 
through chains or shaft and gears. It 
may be mounted in a horizontal, vertical 
or inverted position as required. a 
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Effective Lighting. 

The lighting fixture business in the 
West has for years been considered a com- 
mercial proposition of selling so much 
metal for its equivalent in money. Most 
wonderful forms have been created and 
placed in various buildings without re- 
gard to whether such pieces harmonized 
with the surroundings. The architect, 
contractor and the consumer have for 
years visited fixture showrooms contem- 
plating the purchase of lighting effects for 
their building, whether such building be 
for public use or for the home, and have 
been greeted by a maze of metal so dense 
that it has always caused confusion to 
the purchaser. After purchasing the de- 
sired amount of metal for the building, 
there still remained a doubt as to whether 
such pieces as were selected were really 
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appropriate. This condition has caused 
many disappointments. 

For years the Central Electric Com- 
pany, 264-270 Fifth avenue, Chicago, 
Tll., has studied the shortcomings of the 
fixture-supply business in the West, and 
after looking carefully at all sides of the 
situation decided that a fixture house 
which was sufficiently progressive to take 
a stride forward out of the rut of the 
past would be appreciated and patronized 
in a manner which would be profitable. 
The first step was to acquire a factory 
equipped for the production of correct 
and unusual effects in metal. To secure 
the craftsmen for such an organization 
it was obliged to locate its factory in 
Boston, where it now has a designing de- 
partment, and a factory organization 
which is second to none in the United 
States. Each man in this organization 
has been selected with great care, bearing 
in mind that to give the public what it 
desires from the designer of the various 
effects through to the modeler, the 
foundryman, the toolmaker and _ the 
chaser, there must be in their tempera- 
ment the necessary feeling for art in its 
true meaning, and on all of the work pro- 
duced by this company will be seen in the 
lines of the model, in the marks of the 
hammer and the dainty lines forced by 
the chaser’s tools, the characteristics of 
each individual craftsman. 

The following quotation will give some 
idea of this company’s interpretation of 
the true meaning of the lighting fixture 
business : 

“A lighting fixture must have two in- 
ceptions: First, in the designer’s thought, 
made apparent by the use of the pencil, 
and, second, by craftsmen of sterling 
worth. It is the service of such an or- 
ganization that they offer.” 

In building its studios, the company has 
given great care to the arrangement of the 
various rooms so that each fixture is seen 
individually, and under conditions which 
enables the purchaser to make intelligent 
selections. Crowding of the rooms has 
been avoided, each piece shown being 
lighted, thus enabling one to see the effect 
as it will be when the fixture is perma- 
nently placed. 

The sales organization is composed of 
representatives having a thorough knowl- 
edge of interior architectural detail so 
that when a prospective client makes 


known the conditions existing in his’ 


building, correct suggestions can be of- 
fered. The studios are, undoubtedly, the 
most complete and beautifully decorated 
rooms for the display of lighting effects 
in the West, and every courtesy and con- 
venience is shown prospective clients. 

The Central Electric Company cordially 
extends an invitation to those interested 
to visit these studios. 
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A New Strand or Messenger 
Wire Grip. 

As requirements necessitate, the invent- 
ive mind is called into play to devise 
means of supplying something to fill the 
want. In this particular instance, the re- 
quirements were in the nature of a device 
to handle strand or messenger wire safely, 
securely and without injury to the wire. 
For this purpose the grip shown in the 
illustration herewith has been designed. 
The grip consists of a body or retaining 
piece in which two steel wedge-shaped 
jaws move longitudinally. These jaws are 
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arranged so as to move in either direction 
simultaneously, thus opening or closing 
them in unison. The gripping surface of 
the jaws is concave, and is provided with 
a series of miiled teeth, spread over their 
entire length. These teeth grip into the 
spirals of the strand, and being uniformly 
distributed over the entire length of the 
jaw, grip the wire at very many points, 
thus taking a secure hold with the press- 
ure distributed along the entire length 
of the gripping surface, so that no amount 
of strain falls sufficiently at one point to 
crush or injure the wire. The tackle is 
attached to the two oblong rings in the 
body piece; these rings, being arranged 
central, insure a straight pull. The pro- 
portions of the various parts are calculated 
to carry any strain that is necessary to 
tighten the wire, and the jaws are self- 
adjusting to accommodate sizes from one- 
quarter inch to five-eighth inch. This 
grip is called the “Quick Sampson,” and 
was designed and is manufactured by 
Mathias Klein & Sons, 87-89 West Van 
Buren street, Chicago, Ill. 
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Electric Controller and 
Supply Company Change 
of Name. 

The Electric Controller and Supply 
Company, of Cleveland, Ohio, has changed 
its name to “The Electric Controller and 
Manufacturing Company.” The latter 
name more truly indicates the nature and 
scope of its business, as evidenced by the 
following list of apparatus it manufac- 
tures: Controllers, both manual and mag- 
netic switch types for all purposes; lift- 
ing magnets, electric brakes, magnetic 
switches, solenoids, limit stops, are 
welders, crane fittings, knife switches, 
flexible couplings and the electric fault- 

finder. 
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The Rochester Motor Com- 
pany’s Gas -Engine- 
Driven Unit. 

The Rochester Electric Motor Company, 
Rochester, N. Y., is meeting the demands 
of contractors all over the country for a 
direct-connected unit of medium size for 
residence and hotel lighting and for the 
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The Simplex Electric Water- 
Heater. 

The Simplex Electric Heating Com- 
pany, Cambridge, Mass., has recently put 
on the market a circulation heater for at- 
tachment to range boilers which seems to 
overcome many of the objections and dif- 
ficulties of taking care of the hot-water 
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power equipments of small factories. The 
accompanying illustration shows a 5.5- 
kilowatt Rochester type C dynamo direct- 
connected to a ten-horse-power Fairbanks 
gas engine. 

For use with ordinary engines the com- 
pany manufactures a line of generators 
with a balance or flywheel mounted upon 
an extension of the shaft. This wheel is 
of web pattern, turned all over, fitted to 
a taper bearing, and held in place by 
both lock nut and key. The bearings are 
amply heavy to support the balance wheel 
outboard, and can be easily replaced if 
The frame of the dynamo is 
of a special mixture of cast iron having 
a high magnetic permeability. In all but 
the smaller sizes the pole-pieces are built 
up of punchings of annealed sheet steel. 
The armature core is built up of carefully 
annealed discs insulated from each other 
and mounted directly upon and firmly 
keyed to the shaft. One-half of the 
spherical seat is milled from the end plate, 
the other being an adjustable cone held in 
place by a lock nut. The commutator is 
built up of bars of hard-drawn copper 
insulated with prepared mica, wearing 
uniformly with the copper. The brushes 
are of carbon, and no adjustment is 
needed to compensate for wear or change 


of load. 


necessary. 


As shown in the il- 
lustration, the heater is placed along the 
side of the boiler, connected at the bottom 
through the pipe that also connects to tlie 
range, and at the top with the pipe that 
supplies hot water to the house. This 
heater is so constructed that when the 
current is turned on it will, in a few 
minutes, begin to discharge water at about 
180 degrees into the top of the boiler, 
drawing its supply from the bottom of the 
boiler. The maximum power demand for 
this heater is two kilowatts, and when ap- 
plied to the boiler in this manner makes 
the boiler more efficient in the case of 
quick delivery of warm water than when 
the range is in operation. The current de- 
mand on the station is within reasonable 
limits, and for all practical purposes meets 
the average household demands. 

The heater is arranged with three heat 
divisions, so that 500, 1,000 or 2,000 
watts may be used as desired. Where 
considerable hot water is required the 
maximum heat may be turned on for a 
limited time and then the temperature of 
the boiler kept up with the low heat. 
Where a large quantity is not desired, 
merely what is needed about the kitchen 
for ordinary requirements, a short period 
of the use of the maximum heat enables 
the supply to be provided at low cost. 


problem electrically. 
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The efficiency is very high. The heater 
consists of an enameled tube through 
which the water passes. Surrounding the 
tube is an outer brass shell or jacket lined 
with asbestos, which provides a closed air 
space between the tube and the jacket. 

A peculiar feature of its construction 
is the control of the circulation, which 
insures the delivery of high temperature 
water, thereby permitting hot water to be 
drawn in a short period after turning on 


théeurrent' while utilizing all present 
house plumbing in the normal way and 
yet without having to heat up the entire 
contents of the boiler. 

The use of this device with reasonable 
control is entirely practicable and com- 
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mercial in all communities where power 
rates are made for electric cooking and 
in many other cases where the convenience 
and simplicity of the method are allowed 
to offset the difference in cost over the 
usual methods. In practice in the ordi- 
nary home, even at lighting rates, where 
care is used the total cost for the use of 
this heater during such occasional inter- 
vals as it may be required in the summer 
time need never be large, or reach a point 
which would make its use prohibitive. 
The installation of the heater involves 
little work for the plumber and electri- 
cian, so that the total cost of the equip- 
ment is quite moderate. The device is 
three inches in diameter, thirty-three 
inches long, with three-quarters-inch 
couplings on each end, and when it is 
connected stands close to the boiler, tak- 
ing up little room. All of the outer por- 
tions are nickel-plated brass. For con- 


necting to the circuit it is provided with 
a plug switch and flexible conductor. 
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Automatic Voltage 
Regulators. 

The maintenance of a constant voltage 
at the lamp not only determines the econ- 
omy with which a lighting system is oper- 
ated, but is also essentially the measure 
by which the customer judges the excel- 





Fre. 1.—Form ‘‘A” VoLTaGE REGULATOR 
MouNnTED ON MARBLE Base. 


lence of the illumination supplied. The 
life and candle-power of an incandescent 
lamp changes rapidly with comparatively 
small variations from normal voltage and 
the automatic regulation of voltage at 
the station so as to give a constant voltage 
at the lamp is therefore of vital impor- 
tance and while apparently of benefit 





Fig. 2.—Tyre BR Automatic REGULATOR. 


chiefly to the consumer is in fact of far 
greater value to the producer. 

In order that a practically constant 
voltage be maintained at the lamp, the 
generator should be controlled by a po- 
tential regulator so as to maintain a con- 
stant voltage at the bus or substation in- 
dependent of load changes. The various 
feeders branching out from the station 
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should also be controlled by feeder regu- 
lators arranged so as to automatically com- 
pensate for the drop in that particular 
feeder due to varying loads. 

It is possible to dispense with the regu- 
lator controlling the generator by supply- 
ing the individual feeders with regulators 
having a sufficient capacity not only to 
compensate for line drop, but also to 
compensate for the voltage variations in 
the generator. It is, however, advisable 
both on account of economy and operating 
conditions to control the generators by a 
Tirrill regulator. This regulator, shown 
in Fig. 1, is a relay device mounted on the 
switchboard and is so adjusted that it con- 
trols the generator voltage by rapidly 
opening and closing a shunt circuit across 
the field rheostat of the exciter. The 
action of this regulator is very rapid and 
there is practically no fluctuation in the 
voltage. By its use the kilowatt capacity 
of each regulator for the individual 
feeders is reduced as well as the number 
and amount of their adjustments. 

Two types of regulators designated as 
the BR and IR are manufactured by the 
General Electric Company for automatic- 
ally controlling the voltage of individual 
feeders. The feeder regulators of the 
above types are variable ratio transformers 
or rather compensators having two sep- 
arate and distinct windings, primary and 
secondary, connected respectively across 
and in series with the feeder to be con- 
trolled. 

The BR regulator, shown in Fig. 2, con- 
sists essentially of a transformer, the 
secondary of which is divided into a 
number of equal sections, and a dial 
switch, the points of which are connected 
to the sections of the secondary winding. 
Tn this type of regulator the moving ele- 
ment is exceedingly light and having but 
little inertia is particularly adapted for 
very rapid adjustments. The total time 
required for obtaining the complete range 
from maximum boost to maximum lower 
is about six seconds. 

The BR regulator is built only for 
single-phase circuits and in comparatively 
small units, since the capacity is limited 
by the current and voltage which can be 
conveniently handled by the switch. The 
capacity of the standard switch is 200 
amperes and 220 volts boost and lower. 

The induction or IR regulator, shown 
in Fig. 3, is more rigid, and substantial 
in construction, and has a less number 
of moving parts than the switch type and 
no moving contacts. The efficiency is 
somewhat higher, but it is slower in oper- 
ation than the BR regulator as the arma- 
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ture or movable core on which the primary 
is wound has not only considerable in- 
ertia but also a- torque depending on the 


~ kilowatt capacity, both of which must be 


overcome by the operating motor. 
The three curves shown in Fig. 4 were 
taken simultaneously and show the com- 





Fig. 3.—Type IR Automatic REGULATOR. 


parative regulation of voltage by General 
Electric type BR and IR feeder regu- 
lators. The middle curve represents the 
generator voltage, while the upper curve 





Fie. 4.—Tsomson CURVE-DRAWING VOLTMETER 
CHARTS, SHOWING REGULATION OF FEEDER 
VOLTAGE. 


was taken from a feeder controlled by a 
BR regulator, and the lower curve repre- 
sents the voltage on a feeder controlled 
by a regulator of the IR type. 
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A New Line of High-Efficiency 
Incandescent Lamps. 

The new line of high-efficiency incan- 
descent lamps just brought out by the 
General Electric Company fills a long-felt 
want for high-efficiency units of low can- 
dle-power. Among the new lamps may be 
mentioned the twenty-five-watt tantalum, 
miniature and battery types of tungsten 
lamps and a complete line of tantalum 
lamps for train-lighting service in both 
round and pear-shaped bulbs, made in 
thirty-fifty-volt and sixty-sixty-five-volt 
sizes. 

The twenty-five-watt tantalum lamp 
gives twelve and one-half mean horizontal 
candle-power. It may be burned in any 
position and is serviceable on alternating- 
current circuits of sixty cycles or less. 
The twenty-five-watt lamp is made in the 
regular sixteen-candle-power carbon-lamp 
bulb and presents a more graceful appear- 
ance than the tantalum lamps of higher 
candle-power.. This lamp should prove 
very popular as it consumes but half the 
current of the ordinary sixteen-candle- 
power carbon lamp and can be used in 
conjunction with the tungsten lamp for 
ordinary socket installations where it 
might not be desirable to install tungsten 
lamps on account of their size and higher 
cost. 

The miniature and battery types of 
tungsten lamps are made in standard and 
miniature bulbs and can be supplied in 
any voltage from one and one-half to 
twenty volts and from fractional candle- 
powers up to twenty-four candle-power. 
These lamps are intended for use with 
electrical novelties, portable devices, pocket 
lamps, etc., and are particularly applicable 
for use in automobile service as a substi- 
tute for oil and acetylene lamps. The fila- 
ments are short, thus insuring good, 
stable filaments sufficiently strong to 
withstand the shocks of automobile serv- 
ice. They can be operated from the 
regular ignition storage batteries very 
satisfactorily. The efficiency of these 
lamps is one and one-quarter watts per 
candle with excellent life and superior 
quality of light. Tungsten, by reason of 
the high efficiency it secures, is pecul- 
iarly adapted to the battery type of 
lamps, where low-energy consumption is 
a prime requisite. 

Aside from the miniature and low- 
voltage lamps the company has also 
brought out a 250-watt tungsten lamp 
which is designed for use where the out- 
lets are limited and where a large unit is 
required to replace present illuminants. 
The mean horizontal candle-power of the 
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250-watt lamp is 200, or over 300 candle- 
power when used as an_ incandescent 
unit with a bowl Holophane reflector. The 
lamp is made in a pear-shaped bulb, five 
inches in diameter, and is the most power- 
ful incandescent lamp made for lighting 
service. One of the 250-watt lamps will 
effectually replace a gas are or the ordi- 
nary electric arc. Recent tests of these 
lamps in a large department store in New- 
ark, N. J., have shown an average life of 
900 hours, 


»™ 


Holder for Drills and Bits. 

The Star Expansion Bolt Company, of 
Bayonne, N. J., has brought out recently 
an admirable device in the form of an im- 
proved holder for electrician’s special 
drills. As will be seen, the holder, while 
comparatively light, is solid and sub- 
stantial, enabling a firm hold to be taken 
and a heavy blow struck, with no danger 
of breaking even the smallest drill point. 
Any diameter bit may be had (one- 
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Westinghouse Electric and 
Manufacturing Company. 
The Merchandise Creditors’ Committee 

of the Westinghouse Electric and Manu- 
facturing Company has issued another cir- 
cular to the creditors, repeating the figures 
given out. last week relating to its reorgan- 
ization plan. It reports that ninety-five 
per cent of all the merchandise creditors 
have assented to this plan, and that it ex- 
pects to secure the assent of the major 
part of the remaining merchandise claims. 
Substantial progress has been made toward 
securing from stockholders, employés and 
others the $6,000,000 of stock subserip- 
tions to assenting stock required by the 
plan. 

With the beginning of July a decided 
advancement has manifested itself in the 
business of the Westinghouse companies. 
It is stated that the business for June 
was fifteen per cent above that of May, 
and twenty-three per cent higher than the ~ 
business of the earlier months of the year. 





Star Dritt HoLper. 


quarter-inch, five-sixteenths-inch, three- 
eighths-inch, seven-sixteenths-inch one- 
half-inch) and one size fits in the holder 
just as readily as another. 

Beyond a large saving in breakage, the 
Star drill holder possesses another great 
advantage which will appeal to the man 
who is in the habit of carrying around a 
big cumbersome kit with different diam- 
eters of drills—all in full twelve-inch 
lengths. The entire set of Star special 
drills and the holder itself can be slipped 
into the pocket, their weight and bulk 
being scarcely perceptible. 


La 





Crocker-Wheeler Company 
Election. 

The following officers of the Crocker- 
Wheeler Company, manufacturers and 
electrical engineers, of Ampere, N. J., 
were elected July 10: 

President, S. S. Wheeler. 

Vice-president, Gano Dunn. 

Second vice-president, A. L. Doremus. 

Chief engineer, Gano Dunn. 

Secretary, Rodman Gilder. 

Treasurer, W. L. Brownell 

Assistant secretary, J. B. Milliken. 

Assistant treasurer, G. W. Bower. 


Within the last month it has almost 
reached its normal point. While the im- 
provement in itself is very encouraging, 
the character of the orders is of such a 
diversified nature and the orders have 
come from so many different sources that 
they show conclusively the renewed con- 
fidence of business men and capitalists. 
That the revival is*not spasmodic is also 
proved by letters being received from dis- 
trict managers throughout the country. 


a> 





Long-Distance Telephone 
Reporting. 

The Baltimore Sun, in connection with 
reporting the Democratic National Con- 
vention, at Denver, Col., used a 1,800-mile 
telephone circuit with complete success. 
A line was formed from Denver to Omaha, 
to Chicago, to Pittsburg, and then to the 
long-distance telephone exchange on Bel- 
videre avenue, Baltimore. 


a 


Mica Production in 1907. 


The total value of the mica produced 





in the United States in 1907 was $392,- 


111. This is the largest production on 


record. The imports in 1907 were valued 
at $925,259. 
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DOMESTIC AND EXPORT. 

MORTGAGE FOR $1,000,000 ON GREAT FALLS & OLD DOMIN- 
ION PROPERTY—The Great Falls & Old Dominion Railroad placed 
on record on July 9 a mortgage on all its property rights and 
franchises to secure the payment of an issue of $1,000,000 bonds. 
The issue comprises 1,000 bonds of the par value of $1,000 each, 
maturing June 1, 1933, bearing five per cent interest. The mort- 
gage is made to the American Security and Trust Company, of 
Washington, as trustee. It is understood that under the terms of 
the mortgage the proceeds from the sale of the bonds may be used 
to secure acquisitions to the railroad property and to buy other 
roads. This is the first bond issue of the company. 

PHILADELPHIA RAPID TRANSIT $5,000,000 BOND ISSUE— 
Directors of the Philadelphia Rapid Transit Company have voted 
to submit the proposition to issue $5,000,000 bonds to stockholders 
for their approval at the annual meeting September 16. In the 
meantime no action for the sale of any of the bonds will be taken, 
as there is no present need of money in addition to that to be 
received from the assessment payable September 7. In compliance 
with the regulations of the New York Stock Exchange, where the 
company’s stock is listed, the directors designated a transfer agent 
and.a stock registrar, and arrangements were made for issuing new 
certificates of stock when the last payment is made in September 
next, 

UNDERGROUND ROAD BETWEEN ST. PAUL AND MINNE- 
APOLIS—A company, known as the Twin City Underground and 
Elevated Electric Railway Company, has been organized to build 
an underground electric railway between Minneapolis and St. Paul. 
Offices have been established in the Guarantee Loan Building, Min- 
neapolis. The company is capitalized at $50,000 and its officers are: 
George Norris, president and treasurer; W. E. Stewart, vice-presi- 
dent, and J. W. Crane, treasurer. The estimated cost of the road 
is $6,000,000. It will be fifteen miles long, and underground trains 
will make the trip, it is claimed, in twelve minutes. The com- 
pany says it has opened negotiations with the United States Gov- 
ernment for a bridge across the Mississippi River. Officers say 
they will build a half-way station in the midway district. 

MOHAWK POWER COMPANY—The Mohawk Power Company, 
with principal offices in Glens Falls, N. Y., which is practically a 
reorganization of the Niskayuna Power Company, and which pro- 
poses to develop and sell electricity in several central and northern 
counties in New York, filed an application on July 1 with the Pub- 
lic Service Commission in the Second District for authority to issue 
1,000 shares of its capital stock of the par value of $100. Doubt has 
arisen as to the right of the old company to transact business and 
issue bonds, consequently it is proposed to dissolve the old company. 
Interests in the new company are also connected with the Hudson 
River Electric Power Company. It is proposed to construct dams 
across the Mohawk River and its tributaries in the counties of 
Schenectady, Albany, Saratoga, Montgomery, Herkimer and else- 
where. 

TWO-HUNDRED-MILE TROLLEY LINE—An electric railway 
project that will cover five counties of eastern Oregon has been 
Mapped out by the Wasco County Electric and Power Company. 
Plans have been made to commence actual construction of a trolley 
system 200 miles in length during the fall. It is believed by the 
promoters of the concern that work will be begun not later than 
August 15. The company was incorporated on May 15, with a 
number of Portland (Ore.) men in the directorate. Since that time 
agents have been working to finance the company, and matters have 
now progressed so far, they say, that a favorable outcome or pres- 
ent negotiations is expected whereby one large syndicate will take 
the $15,000,000 bond issue authorized by the articles of incorpora- 
tion. C. D. Charles, financial manager for the Oregon Gold Pros- 
pecting and Promoting Company, is promoting the Wasco County 
Electric and Power Company. His headquarters are at room 318 
Marquam Building, Portland. The promotion work is being done 
under the name of the Oregon Gold Prospecting and Promoting 


Company, of which Dr. Homer I. Keeney is president and Mark G. 
Will is vice-president. 


REORGANIZATION OF THE UNITED STATES INDEPEN- 
DENT TELEPHONE COMPANY PROPERTIES—The reorganiza- 
tion plan of the United States Independent Telephone properties 
outside of Rochester, as originated by the reorganization commit- 
iee, is progressing satisfactorily. A large amount of work is being 
done in Syracuse, N. Y., where a new company, called the Onondaga 
Independent Telephone Company, is organized to conduct the business 
under the reorganization. Incorporation of this new company for 
$1,500,000 was filed with the secretary of state on July 2, with the 
following named as directors: George R. Fuller, W. Roy McCanne, 
Joseph W. Taylor and Edward H. Peck, of Rochester, and Alexander 
H. Cowie, John B. Pierce and Hendrik S. Holden, of Syracuse. The 
Onondaga company will form an important link in the long-distance 
chain of the Rochester, Syracuse and Utica systems, which in turn 
are connected with other long-distance lines. Henry W. Conklin, 
referee in the foreclosure action of the Security Trust Company, as 
trustee, against the United States Independent Telephone Company, 
has filed his report on the distribution of the remaining funds to 
the non-assenting bondholders. The report shows that the non- 
assenting bonds amounted to $4,647,000, of which $3,772,000 were 
proved and $875,000 were not proven. There remained in the hands 
of the referee, before any deductions -were made, $70,527.71, pay- 
able to holders of non-assenting bonds. One deduction of $78.50 
was made and the remaining amount was increased to $71,198.50 
by the interest account. To the holders of the bonds that were 
proved $58,098.44 was paid, and $13,100.06 is due those not proved. 
From this amount due bonds of proved ownership $747.27 was de- 
ducted for referee’s expenses, leaving $57,351.17 as the net balance 
due the proved bonds, or $15.12 on each such bond. 


DATES AHEAD. 


Michigan Electric Association. Annual meeting, Grand Rapids, 
Mich., August 18-21. 

International Association of Municipal Electricians. 
convention, Detroit, Mich., August 19-21. 

Ohio Electric Light Association. Annual convention, Put-in-Bay, 
Ohio, August 25-27. 

Colorado Electric Light, Power and Railway Association, Glen- 
wood Springs, Col., September 16-18. 

Illuminating Engineering Society. 
phia, Pa., October 6-7. 

American Street and Interurban Railway Association. 
convention, Atlantic City, N. J., October 12-16. 

American Street and Interurban Railway Accountants’ Associa- 
tion. Annual convention, Atlantic City, N. J., October 12-16. 

American Street and Interurban Railway Claim Agents’ Asso- 
ciation. Annual convention, Atlantic City, N. J., October 12-16. 

American Street and Interurban Railway Engineering Associa- 
tion. Annual convention, Atlantic City, N. J., October 12-16. 

American Street and Interurban Railway Manufacturers’ Asso- 
ciation. Annual convention, Atlantic City, N. J., October 12-16. 

American Electrochemical Society. Fall meeting, New York 
city, October 30-31. 


Annual 


Annual convention, Philadel- 


Annual 


OBITUARY NOTES. 

CAPTAIN THOMAS F. ATTIX, head of the Attix Electrical 
Engineering Company, of Brooklyn, N. Y., died at his home, 34 
St. Mark’s avenue, Brooklyn, on July 6, in his seventy-eighth year. 
He is survived by two sons. Captain Attix fought through the 
Civil War and in some of the Indian campaigns. He was a member 
of the Fremont Old Guard and the Montauk Club. 


MR. JAMES ROBISON BURNET, a lawyer and president of the 
Investment Securities Company, died Saturday, July 11, in Roose- 
velt Hospital, New York city, where he had been operated upon for 
appendicitis. Mr. Burnet was president of the City Club Realty 
Company, a director in the Commonwealth Trust Company of Buf- 
falo, vice-president of both the Empire Investment Company and 
the International Car Wheel Company, president of the Ottawa 
Water Works and Light Company, vice-president of the United 
States Land Company and seeretary and treasurer of the Publishers’ 
Paper Company. 
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ELECTRIC RAILWAYS. 
BRIDGEPORT, CT.— The Cole’s Electric Express Company, 
which has been doing business in this section for a number of years, 
has been acquired by the Connecticut Company. 


YONKERS, N. Y.—The up-state Public Service Commission has 
approved of the issuance of $65,000 receiver's certificates by Leslie 
Sutherland, receiver of the Yonkers Railway Company. The pro- 
ceeds are for the purchase of fifteen double-truck cars. 

NATCHEZ, MISS.—The Southern Railway and Light Company 
has been incorporated with a capital of $456,700. It is to be the suc- 
cessor to the Southern Light and Traction Company recently pur- 
chased at receivers’ sale by Lynn H. Dinkins, of New Orleans. 


PORTLAND, ORE.—By unanimous vote of the city council on 
June 24 an ordinance was passed granting to the Mount Hood Rail- 
way and Power Company right of way for an electric line across 
property on the Bull Run Reserve, controlled by the municipality. 


YORK, PA.—The York Railway Company on July 1 decided to 
make four important changes in the road between York and Wind- 
sor, which will cost $120,000. They will take out all of the bad 
grades and curves and establish a solid roadbed with seventy-five- 
pound steel rails. 


FORT WAYNE, IND.—Judge Heaton, of the Superior Court, has 
authorized J. D. Mortimer, receiver of the Toledo & Chicago inter- 
urban road, to purchase new four-motor cars for the line between 
here and Waterloo. The new rvlling stock was much needed. It is 
to cost not to exceed $22,680. 


CHICAGO, ILL.—The Chicago, Lake Shore & South Bend Railway 
Company, the project of Cleveland capitalists which will gain en- 
trance over the Illinois Central at Kensington, has filed an equip- 
ment trust agreement, the Cleveland Trust Company as trustee, to 
secure an issue of $350,000 equipment bonds. 


NEENAH, WIS.—On August 6 the Winnebago Traction Com- 
pany, operating an interurban line between Neenah, Oshkosh and 
Omro, will be sold to the highest bidder at auction. The sale is 
made by virtue of judgment of foreclosure and sale made in the 
case of the Trust Company of America vs. Winnebago Traction 
Company. 


LEXINGTON, KY.—The directors of the Central Kentucky Trac- 
tion Company, at a meeting on July 2, authorized the building of 
an interurban line from Lexington to Nicholasville, a distance of 
twelve miles. The present interurban system extends to Paris, 
Georgetown, Versailles and Frankfort. The new line will hardly 
be completed before next spring. 


PENDLETON, ORE.—AIl doubt concerning the Walla Walla 
Valley Electric Company’s intention to extend its interurban line 
from Milton to Athena has been set at rest with the filing of sixteen 
right-of-way deeds in the office of the county recorder. The deeds 
are all across land lying between Milton and Athena, and extend to 
the heart of the wheat belt. The deeds are all given to two Walla 
Walla men, E. S. Isaacs and S. M. Drumpeller, and provide that an 
electric road must be in operation within two years. 


ROCHESTER, N. Y.—The Rochester, Corning & Elmira Traction 
Company applied on July 7 to the Up-State Public Service Commis- 
sion to modify its order that the entire capital stock must be taken 
at par before any bonds were issued. The company stated that it 
has made diligent efforts to comply, but found that by reason of the 
fact that no part of its road is yet complete or in operation, it is 
impossible to obtain subscriptions to its entire capital stock at par. 
The company asks leave to build and put in operation a portion of 
its line from Rochester and Lakeville to Conesus Lake, twenty-five 
miles, the cost of which will be $1,277,000, and later to build from 
Lakeville to Dansville, an additional twenty-five miles, at a cost of 
$1,705,610. The company asserts that it will be able to construct 
and put in operation its road from Rochester and Lakeville to 
Conesus Lake from the proceeds of $1,000,000 and $500,000 stock, 
and requests authorization for such an issue. The request is made 
to build a road from Lakeville to Dansville for an issue of $1,250,000 
bonds and $750,000 stock at par. It is the intention of the com- 
pany to operate the first section by purchased power and for the 
second section it will build a power-house to operate the entire 
fifty miles proposed. The commission promised to decide the matter 
at the earliest possible date. 
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NEW INCORPORATIONS. 


HARRISBURG, PA.—Landes Telephone Company, Landesville, 
$5,000. 


CAIRO, ILL.—Home Telephone Company. Capital increased 
from $5,000 to $10,000. 


SPRINGFIELD, ILL.—Industry Telephone Company. Capital 


increased from $3,000 to $4,000. 


MINNEAPOLIS, MINN.—Mesaba Telephone Company. Capital 
increased from $100,000 to $300,000. 


COLUMBUS, OHIO—Delaware Telephone Company, Delaware. 
Capital increased from $10,000 to $20,000. 


GUTHRIE, OKLA.—Starlight Telephone Company, Calumet. 
$300. Incorporators: George Kennedy, Thomas Jarville and Jeff 
Pritner. 


BOSTON, MASS.—Barnes-Pope Electric Company, Boston. 
$10,000. President and treasurer, Frank L. Barnes, Waltham; 
clerk, Herbert A. Pope, Boston. 


JEFFERSON CITY, MO.—Lathrop Light, Heat and Power Com- 
pany, of Lathrop. $5,500. Incorporators: W. C. Young, H. C. 
Shepherd, S. L. Stuckey and others. 


DENVER, COL.—The La Garita Telephone Company, Center, 
Col. $3,000. Incorporators: C. D. Wadsworth, Michael White, 
W. E. Gardner, W. F. Bomers and A. W. Dawson. 


ALBANY, N. Y.—The Copake Telephone Company, of Copake, 
Columbia County. $5,000. Directors: Fred Holsapple, of Copake 
Iron Works; John D. Ackley and Willard Holsapple, of Copake. 


NASHVILLE, TENN.—Farmers’ Union Telephone Company, of 
Warren County. $5,000. Incorporators: Robert M. Horton, Aaron 
B. Moffitt, Alvadore Golloday, Abner D. Womack and Ed Sparkman. 


RALEIGH, N. C.—The Little River Power Company. $100,000. 
To operate a telegraph and telephone line, as well as water, gas 
and electric plants. Incorporators: M. B. McRae, W. D. MeNeill 
and J. F. Gilmore. 


INDIANAPOLIS, IND.—Brookville-Oldenburg Telephone Com- 
pany, of Brookville. $10,000. Incorporators: I. D. Garrigues, Fred 
Stumpf, Jr., M. Hubbard, R. S. Taylor, Casper Ritzi, M. Senefeld, 
F, A. Wright and Herman Trichle. 


ST. PAUL, MINN.—Deer River Telephone Company, Deer River. 
$5,000. Incorporators: Archie McCallum, Deer River; B. L. 
Freedy, St. Paul; C. D. Rutherford, Floodwood; John E. O’Connell, 
Deer River; W. Reithner, Deer River. 


LAKE CHARLES, LA.—Texas Power Company, Limited, of 
Houston, Tex. To manufacture, sell and supply gaslight, heat and 
electric power. $500,000. Directors: Charles A. Cleaver, Charles 
S. Cleaver, J. A. Reed and Rufus Cage. 


RICHMOND, VA.—Mount Olive & Saint Luke Telephone Com- 
pany, Mount Olive. $6,000. George A. Copp, president, Strasburg, 
Va.; J. G. Sager, vice-president, Woodstock, Va.; Josiah Wisman, 
secretary and treasurer, Woodstock, Va. 


DUBUQUE, IOWA—Dubuque & Delaware County Telephone 
Company, Dyersville. $100,000. Officers: President, G. BE. McFar- 
land; vice-president, W. J. Van Allen; secretary and treasurer, 
J. D. Mason; board of directors, C. F. Hall, W. J. Van Allen, G. E. 
McFarland, J. D. Mason and Charles Hutchinson. 


JEFFERSON CITY, MO.—Kansas City, Ozarks & Southern Rail- 
way Company, of Ava. $300,000. To build and operate a standard 
gauge electric railway between Mansfield, Wright County, and Ava, 
Douglas County, a distance of fifteen miles. Incorporators: J. H. 
Murray, H. E. Bush, J. M. Adams, A. P. Miller and J. S. Clark, all 
of Ava. 


TILLAMOOK, ORE.—Tillamook Public Service Company. $500,- 
000. Incorporators: John K. Kollock, M. A. Zollinger and Frank 
E. Smith. To build electric railroads, telephone and telegraph 
systems, wharves and docks, flumes, boats, steamships, power and 
electric light plants, etc., and to carry on a public service system. 
Principal office and place of business, Bay City, Ore. 
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TELEPHONE AND TELEGRAPH. 


JAMESTOWN, N. D.—The Mutual Electric Construction Com- 
pany has completed a telephone line from this city to Spiritwood 
Lake and to Courtenay. 


READING, PA.—The Pennsylvania Telephone Company has let 
a contract to R. J. Gordon, of Philadelphia, for underground work 
in various parts of the town. 


LOUISVILLE, NEB.—Farmers west of Louisville have incor- 
porated the Farmers’ Co-operative Telephone Association, and will 
complete a telephone system as soon as possible. 


CHICAGO, ILL.—The Chicago Telephone Company announces 
general reductions in rates around Chicago, in a few cases as high 
as fifty per cent, as a result of a change in the measurement to the 
block system, following the introduction of shorter toll lines. 


POTTSVILLE, PA.—The American Union Telephone Company 
has secured possession of the telephone lines of the United Tele- 
phone and Telegraph Company. In connection with this deal the 
company also leased the lines of the Friedensburg, McKeansburg 
and Ringtown companies. 


CHARLESTON, S. C.—The Bell Telephone Company has made a 
contract to establish a long-distance line connecting Manning with 
the main line at Pinewood. The line will be operated in connection 
with the Manning telephone exchange, but it will be strictly a toll 
line. The service is to be established in sixty days. 


LACONIA, N. H.—At the annual meeting of the stockholders of 
the Citizen Telephone Company the report of the treasurer, S. B. 
Cole, showed the company as being in a most excellent financial 
condition with a large increase in subscribers. The officers elected 
were: . President, Dr. A. W. Abbott; treasurer, S. B. Cole; clerk, 
E. H. Shannon; manager, William D. Johnson. Directors: Dr. 
A. W. Abbott, John H. Dow, H. Beckford, True E. Prescott, V. C. 
Haserick, John W. Ashman, of Laconia; C. H. Odell, Sanbornton, 
and Judge W. B. Fellows, of Tilton. 


NASHVILLE, TENN.—A charter has been granted to the Citi- 
zens’ Telephone Company, of McMinnville, Warren County, which 
proposes to construct a telephone line from that place to Nashville 
and various other places in Tennessee. The incorporators are: 
James Walling, Butler Smith, J. M. Lively, A. H. Faulkner and 
J. J. Morford. The company has an authorized capital stock of 
$5,000. It proposes to construct a telephone system and lines 
from McMinnville, in the county of Warren, to the following 
cities and towns: Tracy City, Beersheba, Spencer, Sparta, Smith- 
ville, Woodbury, Nashville and Manchester, such lines beginning 
at McMinnville as a common centre and radiating to the several 
cities and towns specified. 


LEESBURG, VA.—At a meeting of the Leesburg Telephone Com- 
pany Charles P. Janney was elected president; W. S. Jenkins, vice- 
president, and C. H. Shipman, secretary and treasurer. The officers 
were elected members of the board of directors, together with W. E. 
Garrett and M. E. Church. A charter has been applied for from the 
state corporation commission. The new company will be known as 
the Leesburg Telephone Company, Incorporated. The stock is nearly 
all taken by local men. Arrangements are being made to rebuild 
the old plant as soon as possible, installing a new up-to-date switch- 
board and central office equipment. All subscribers will be given 
local and long-distance connections, which will enable subscribers in 
the town of Leesburg to get direct connection with Washington and 
other outside points. M. E. Church will have charge of the rebuild- 
ing and installing of the new plant. 


ELECTRICAL SECURITIES. 


While there were several reactions in the stock market: last 
week, prices, as a rule, closed higher, with more interest manifested 
than for some time. This increased speculation is thought to be due 
to the analysis that is being made of the future value of many of 
the stocks now held at rather low figures. There are many signs 
of betterment in trade conditions. Large orders for copper and for 
iron and steel, and the re-employment of large numbers of laborers 
indicate a revival in the metal industry. The American Railway 
Association reports a large decrease in the number of idle cars, and 
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with the movement of the tonnage indicated by the expanding vol- 
ume of orders for new material and the promise of bounteous crops 
bids fair to bring on a day of new profits for the railroad com- 
panies. It must be remembered, too, that there have been put into 
effect: many radical savings in operating expenses. These retrench- 
ments, in view of the great increase in business soon to become a 
fact, should mean largely increased dividends next year. 

Dividends have been declared upon the following electrical securi- 
ties: Guaranteed dividend of 21%4 per cent on the stock of the 
Brooklyn City Railroad Company, payable July 15. Electric Com- 
pany of America; regular semiannual.dividend of 34% per.cent to 
stock of record July 10. New Hampshire Electric Railways; semi- 
annual dividend of 1 per cent on the preferred stock, payable July 
31. Havana Electric Railway Company; a dividend of $1.50 a share 
on preferred stock, payable August 15. Electric Bond and Share 
Company; regular quarterly dividend of 1%, per cent on the pre- 
ferred stock, payable August 1. American Light and Traction Com- 
pany; quarterly dividend of 1%, per cent on the common stock. 
placing the stock on a 7 per cent basis. The stock was placed on a 
6 per cent basis one year ago, and two years ago the dividend was 
increased from 4 per cent to 5 per cent per annum. The regular 
quarterly dividend of 1144 per cent on the preferred stock has also 
been declared. Both dividends are payable August 1. New Orleans 
City Railway Company; dividend of 1 per cent on the common and 
the semiannual dividend of 214 per cent on the preferred stock, pay- 
able July 10. East St. Louis & Suburban Company; regular quar- 
terly dividend of 11%, per cent on the preferred stock, payable 
August 1. United Traction Company; regular dividend of 2%4 per 
cent on the preferred stock, payable July 20. Omaha Electric Light 
and Power Company; a semiannual dividend of $2.50 per share, 
payable August 1. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED JULY 11. 


New York: Closing. 
ANG CUMIGES COURMOM NS 5 5 o5 ccneivccaciccccsss 114% 
Allis-Chalmers preferred. ..............e0ee- 34 
Brookivn Wapid Trameit...¢ .. sce i cicwcsccc’s 485% 
CN ON oo ose icin weet k Kéiwdeacawe 126% 
GRETNA Pe OGE So ois cntrencemenegsdeeeusecs 136% 
Interborough-Metropolitan common.......... 11 
Interborough-Metropolitan preferred......... 30% 
Wine Commty TGs. <5 oo cscs ca cscscawecs 112 
Mackay Companies (Postal Telegraph and 

CRONE COMI ooo sd ce wcdcocenaatqecs 641% 
Mackay Companies (Postal Telegraph and 

Cee ONENNINE +c Sa ese awaiducnscces 65% 
WEARER UIE O eo onc 6 5.5 cs oe Cee siccedqees 137 
Metropolitan Street Railway................ 2 
New York & New Jersey Telephone......... 105 
RC ee re errr 551% 
Westinghouse Manufacturing Company...... 55% 

Beston: Closing. 
American Telephone and Telegraph......... 116 
Edison Electric Illuminating............... 211% 
Mageachusetis Wilectric... 5... ccsccccccecs 46% 
New England Telephone...............e.0-. 112 
Western Telephone and Telegraph preferred. 65 

Philadelphia: Closing. 
Electric Company of America.............. 104 
Electric Storage Battery common........... 30 
Electric Storage Battery preferred.......... 31% 
Philadelphia Wiectric. «26. ck cccdedeccccsews 95% 
Philadelphia Rapid Transit................. 15% 
United Gas Improvement..................- 85% 


So far more than one-third of the Electric Company of America 
stock to be transferred into American Gas and Electric Company 
bonds, under the proposition made by the Electric Company of 
America shareholders to the Gas & Electric Company, has been 
deposited. 


Chicago: Closing. 
Clas: TOMONOEOS oo «do 505 6sicsewdcnneeeaas 139% 
Commonwealth Hia@ieom. ........cccceccccces 105 
Metropolitan Elevated preferred............ 49% 
National. Carbem Comimots. ...... 2.6 iccs cess 691% 
National Carbon preferred.................. 111 


The net gain by Chicago Telephone in the number of telephones 
installed last month was 3,322, as against 1,858 the previous month 
and 3,340 a year ago. Total gain this year, 16,632, as against 18,835 
a year ago. Telephones in service, 219,396, as against 189,794 a 
year ago. Unfilled orders, 5,000. : 
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PERSONAL MENTION. 
MR. WILLIAM E. EVANS, who has been superintendent of the 
Butler (Mo.) city electric light plant for the past year, has re- 
signed. He will go into the electrical supply business-in Butler. 


MR. C. L. REEDER, of Baltimore, Md., has been appointed engi- 
neer in charge of the work on the electric plant which will be 
built at Laurel, Md., in the next few months. Mr. Reeder’s ap- 
pointment has been confirmed by the council. 


MR. J. D. WELSH, general superintendent of the Colorado & 
Southern Railway, has been made superintendent of the Denver 
& Interurban Railroad Company, an electric line, which has been 
taken over by the Colorado & Southern Railway. 


MR. GEORGE A. McKINLOCK, president of the Central Electric 
Company of Chicago, with his son Alexander, has been catching 
bluefish off the shores of Long Island during the past week. They 
were guests on board Commodore W. L. Candee’s yacht. 

MR. C. S. HAMMATT, vice-president and organizer of the Florida 
Electric Company, of Jacksonville, Fla., has disposed of his stock 
in the company and resigned as vice-president to engage in the 
precious stone business as the Hammatt-Dickey Company, which is 
now being organized. 

MR. CLARENCE J. McQUAIG, of McQuaig Brothers, Montreal, 
Canada, has been elected a member of the board of directors of the 
Tri-City Railway and Light Company, which controls all the street 
railway, gas and electric light business in the cities of Davenport, 
Iowa; Rock Island, Moline and East Moline, Il. 

MR. ADOLPH A. THOMAS has become associated as an assist- 
ant in the office of Brown & Williams, attorneys and counsellors, 
making a specialty of patent law. Mr. Thomas, after completing 
the course in chemical engineering at the Case School of Applied 
Science, graduated from the law school of Georgetown University. 
For four years he was an assistant examiner in the electrical divi- 
sion of the United States Patent Office. 

MR. CHARLES S. DAVIS, of Somerville, Mass., has assumed 
charge of the Marlboro Electric Company, Marlboro, Mass., vice 
Eugene W. Godfrey, resigned. Mr. Davis is a graduate of Tufts 
College, and was also a student in electricity at the Massachusetts 
Institute of Technology. He was assistant electrician for the Bos- 
ton & Maine Railroad, and consulting engineer for Concord, Mass., 
when it was putting in its electric lighting plant. He was the first 
manager of this plant, and for five years was master electrician in 
the construction and repair department of the Charleston Navy 
Yard. 

MR. ALBERT J. MARSHALL has severed his connection with 
the engineering department of the Holophane Company, New York 
city, and has associated himself in the capacity of chief consulting 
and designing illuminating engineer with the Bureau of Illumi- 
nating Engineering, 437 Fifth ave- 
nue, New York city. He was asso- 
ciated with the engineering depart- 
ment of the Holophane Company 
for about three years, and during 
the last year of his connection with 
that company had charge of the 
engineering department. Previous 
to his work with the Holophane 
Company he was associated with 
the Baltimore branch of the Wels- 
bach Company for a short time. 
Mr. Marshall has been a prominent 
figure in spreading the gospel of 
illuminating engineering in every 
part of the country. He completed 
a short time ago a series of illus- 
trated lectures on the subjects of 
“The Fundamental Principles of 
Illuminating Engineering” and 
“The Proper Use of Artificial 
Light.” This lecture trip covered a period of about nine months 
and a distance of approximately 26,000 miles. About fifty-five or 
sixty of these lectures were given in various parts of the United 
States. Mr. Marshall’s work with the engineering department of 
the Holophane Company, the exceptional opportunity which he had 
to meet practical problems in all classes of service and all existing 





Mr. ALBERT J. MARSHALL. 
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conditions throughout the country, and his natural adaptability for 
this work, have fitted him to take up his work as an independent 
engineer in the science and art of illuminating engineering. The 
Bureau of Illuminating Engineering has been in existence for about 
two years, and during that time has engineered the illumination of 
several notable buildings. On a number of occasions the bureau 
has been retained by the government for working out the illumi- 
nating problems in several of the federal buildings. 


ELECTRIC LIGHTING. 


ELDORADO SPRINGS, MO.—It is stated that the plant of the 
Eldorado Springs Electric Company, which was recently destroyed 
by fire, will be rebuilt if the owners can make satisfactory terms 
with the city. C. A. Ross, of Wilmette, Ill., is president of the 
company. 


PALESTINE, TEX.—At the annual meeting of the Palestine 
Light, Heat and Power Company the following officers were elected: 
E. C. Beach, of Little Rock, president; Volney Foster, of Chicago, 
vice-president; A. T. Knies, general manager. The affairs of the 
company were shown to be in good condition. 


APPLETON, WIS.—The plant of the Appleton Paper and Pulp 
Company will be operated only about three months longer. When 
the present supply of pulpwood is exhausted the plant will be 
closed down and the company will begin the erection of a new 
electric power-house, the power to be used for commercial purposes. 


RAYMOND, WASH.—The South Bend-Raymond Electric Com- 
pany has elected the following officers: J. L. Meyers, of South Bend, 
president; P. H. Ridgway, of Seattle, vice-president and manager; 
R. L. Fisher, of Seattle, secretary and treasurer. Directors: F. F. 
Fisher, P. H. Ridgway, Martin Welsh, Mr. Raymond, W. S. Cram, 
R. L. Fisher, superintendent. 


NATCHEZ, MISS.—Pursuant to a decree of the chancery court of 
Adams County, O. Pollock, as trustee, has sold the local property 
of the Southern Light and Traction Company, consisting of the 
electric railway and electric light and gas plants, the purchaser 
being Lynn H. Dinkins, president of the company and president of 
the Interstate Trust and Banking Company, of New Orleans, who 
offered $5,000 above the liabilities of the company. The property is 
assessed at $125,000 on a fifty per cent valuation. 


RED BLUFF, CAL.—The organization of another electric power 
company in Tehama County is likely to be consummated in the 
near future. Valuable water rights on Mill Creek are controlled 
by Gorham King, T. H. Ramsey, S. P. Stice, E. D. Gardner estate, 
Smith Crowder, W. A. Fish and W. F. Luning, and negotiations 
are now under way for their sale to a party of capitalists who expect 
to expend over a million dollars in the construction of a plant to 
generate many thousand horse-power of electric energy. The 
completion of the Northern Electric to Red Bluff and Redding will 
create a demand for a large amount of power. 


BALTIMORE, MD.—At the annual meeting of the stockholders 
of the Mount Washington Electric Light and Power Company, held 
at the company’s offices in Mount Washington, the following officials 
were elected: President and general manager, Thomas W. Offcutt; 
vice-president, Alten S. Miller; secretary and treasurer, Harry J. 
McIntyre. Directors: Thomas W. Offcutt, Alten S. Miller, S. Davies 
Warfield, Walter R. Townsend and Richard A. Bevan. The Mount 
Washington Company. supplies electric current for public and 
private lighting in the. villages of Arlington, West Arlington, 
Pikesville, Melvale, Mount Washington, Ruxton, Sherwood, Govans- 
town, Towson and Lutherville. ; 


SALT LAKE CITY, UTAH—The Davis County Light and Power 
Company, with a capital of $50,000, in shares of the par value of 
$1 each, has filed articles of incorporation with the secretary of 
state. The officers are: J. D. Wood, president; J. H. Wilcox, vice- 
president; N. B. Stadley, manager; E. F. Richards, secretary-treas- 
urer, and they with O. C. Dixon, constitute the directorate. The 


company takes over for $6,359 five miles. of poles and wire in. 


Farmington, three miles of the line outside of the city limits, a 
franchise from Davis County, a year lease of water power, a filing 
on water in Farmington Cafion and the good will of the present 
holders. Of the capital stock $43,641 is for the present left.in the 


treasury. 
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INDUSTRIAL ITEMS. 
THE CENTURY ELECTRIC COMPANY, St. Louis, Mo., in bul- 
letin No. 10 describes and illustrates its single-phase motors. Copies 
of this bulletin will be furnished to those interested upon request. 


THE AMERICAN CONDUIT COMPANY, Marquette Building, 
Chicago, Ill., manufacturer of bituminized fibre conduit for under- 
ground construction, is mailing a postal-card illustrating 4 line 
entrance insulator for bringing high-tension lines through the wall 
of the central station. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, 17 Park 
place, New York city, has ready for distribution its catalogue No. 24, 
entitled “Something Electrical for Everybody.” This catalogue is 
supplemented by the confidential net price list, which is available 
to those interested in the distribution of electrical supplies. 


THE CONDIT ELECTRICAL MANUFACTURING COMPANY, 
Boston, Mass., has moved to larger quarters at 76 and 78 Battery- 
march street. The company owns its own building at this point, 
and is occupying five floors and a basement. There are complete 
facilities for large stockrooms and storerooms and for office depart- 


ments. 


THE RIDGWAY DYNAMO AND ENGINE COMPANY, Ridgway, 
Pa., announces that in order to take care of its southern territory 
it has concluded negctiations with the Machinery Sales Agency, at 
1021 Prudential Building, Atlania, Ga., to handle its complete line 
of side and centre-crank engines, as well as direct-current electrical 
machinery. 


THE GENERAL COMPRESSED AIR AND VACUUM MACHIN- 
ERY COMPANY, St. Louis, Mo., has prepared several very interest- 
ing booklets devoted to compressed-air and vacuum cleaning appara- 
tus and tools. The compressed-air and vacuum system of dust 
removal is gaining great favor for factories, hotels, residences. 
central stations and car-cleaning departments. This apparatus is 
arranged to be driven by electric motors, engines or manually, ac- 
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cording to the style of equipment desired. Full information and 
illustrated catalogues will be furnished upon request. 

THE ARTHUR JONES COMPANY, Old Colony Building, Chi- 
cago, Ill., has issued a booklet giving special prices on motors and 
generators, new and second hand, for both alternating and direct 
current. These machines are of recent and modern design, built 
in modern shops to meet all conditions. Prices are figured very 
closely and on the basis of spot cash on delivery. The company 
has unexcelled facilities for executing orders, and will be pleased 
to give full information to those interested upon request. The list 
given in this book is very complete, and it should be in the hands 
of every one finding it necessary to make quick purchases of elec- 
trical apparatus of this character. 


THE WESTERN ELECTRIC COMPANY, 463 West street, New 
York city, has issued a number of attractive booklets on intercom- 
municating telephone equipments. These equipments are manufac- 
tured both in key and jack types for residence, factory and office 
use. The booklets call attention to the time-saving features and 
convenience of the intercommunicating system, also to the elimina- 
tion of telephone operating expenses and the availability of the 
system for use at all hours of the day and night, owing to a tele- 
phone operator not being required. Explicit instructions are given 
regarding the installation, wiring and operation of each of the 
different equipments listed. 


THE STANDARD GAUGE MANUFACTURING COMPANY, Syra- 
cuse, N. Y., has ready for distribution bulletin No. 1, devoted to 
“Eclipse” oil filters. “Eclipse” continuous-oiling systems and exhaust 
heads. The filter department is an addition to its well-known line 
of standard indicating and recording gauges for all purposes. Be- 
sides the standard line of “Eclipse” oil filters, this bulletin illus- 
trates special forms for particular conditions; also several arrange- 
ments of the component parts of the “Eclipse” oiling system, so 
that engineers will find the problem of the recovery and purifica- 
tion of lubricating oil worked out for plants of all sizes and types. 
Copies of this bulletin will be furnished to those interested upon 
request. 


Record of Electrical Patents. 





Week of July 7. 


892,410. SWITCH MOUNTING. Arnold E. De France, Toledo, 
Ohio. The switch is mounted on a rectangular metal box. 


892,411. INSULATED COUPLING FOR ELECTRIC CONDUCTORS. 
John J. Dossert, New York, N. Y., assignor to Dossert & Com- 
pany. A two-part coupling joined by a third threaded member 
and enclosed in a two-part insulator. 


892,419. SYSTEM OF ELECTRIC-MOTOR CONTROL. Fletcher 
D. Hallock, Wilkinsburg, Pa., assignor to Westinghouse Elec- 
tric and Manufacturing Company. Locking means are provided, 
preventing the closing of the controller if any part of the 
starting resistance is short-circuited. 


892,421. SYSTEM OF ELECTRIC-MOTOR CONTROL. Ford W. 
Harris, Wilkinsburg, Pa., assignor to Westinghouse Electric 
and Manufacturing Company. The starting circuit is automat- 
ically opened if the individual starting switches are closed out 
of the predetermined order. 


892,429. SYSTEM OF ELECTRIC-MOTOR CONTROL. Henry D. 
James, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. Means are provided for delaying the 
closing of the individual starting switches. 


892,445. ELECTRIC LIGHTING SYSTEM FOR AUTOMOBILES. 
Frank L. Parrill, Vincennes, Ind. The lighting dynamo is 
mounted on a rocking shaft allowing its driving wheel to 
be brought into contact with the main driving wheel. 


892,464. CONTROLLER. Emmett W. Stull, Norwood, Ohio, as- 

- ‘gignor to Allis-Chalmers Company. A magnetically operated 
switch is provided which opens the circuit when the controller 
reaches its first operative position as it is-.moved backward. 


892,470. SYSTEM OF DISTRIBUTION. Hermon L. Van Valken- 
burg, Norwood, Ohio, assignor to Allis-Chalmers Company. A 
polyphase system utilizing a number of series transformers, 
enabling one instrument to be connected into any phase. 


892,475. ARC-LAMP REGULATING MECHANISM. Ernest P. 
Warner and Carl Wiler, Chicago, IIl., assignors to Western 


— Company. A retarding device is attached to the feed 
clutch. 


892,487. TURBO-GENERATOR CONSTRUCTION. Alfred H. Wou- 
ters, Norwood, Ohio, assignor to Allis-Chalmers Company. The 
commutator leads are carried on:a ring and held by a second 
ring enclosing them. 


892,500. BATTERY INDICATOR. Rufus N. Chamberlain, Depew. 
N. Y., assignor to Gould Storage Battery Company, New York, 
N. Y. A permanent magnet indicator. 
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892,487.—TuRBO-GENERATOR CONSTRUCTION. 


892,554. SHUNT. Frank W. Roller, Plainfield, N. J., assignor to 
Whitney Electrical Instrument Company. A convoluted con- 
ductor with its convolutions extending in planes at right angles 
to the terminals. 


892,608. ELECTRIC BATTERY. William Morrison, Chicago, IIl., 
assignor to George Rumrill Coryell, Chicago, Ill. The nega- 
tive element supports a deposit of bromin. 


892,616. MEANS FOR CONTROLLING MACHINERY. Henry A. 
Peters and Charles W. Morgan, Paterson, N. J. The controllers 
are locked by an electrically actuated detent. 
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892,626. ELECTRICAL INSULATOR. Hugo F. Selinger, St. Louis, 
Mo., assignor to Wagner Electric Manufacturing Company, St. 
Louis, Mo. An insulator for transformer terminals or the like. 


892,686. CONTROLLING APPARATUS FOR RAILWAY .§ APPLI- 
ANCES. Hiram C. Williams, Utica, and Francis B. Harring- 
ton, Albany, N. Y., assignors to General Electric Company. A 
time-limiting circuit-closer actuated by the interlocking levers. 


892,687. CONTROLLING MEANS FOR RAILWAY APPARATUS. 
Hiram C. Williams, Utica, and Francis B. Harrington, Albany, 
N. Y., assignors to General Electric Company. The magnet 
controlling the movement of the signaling lever is itself con- 
ete by a switch requiring a predetermined interval for 
closing. 


892,655. BATTERY-CHARGING APPARATUS. Frederick G. Dur- 
yee, Fort Wayne, Ind. A vibrating pole changer. 





892,608.—ELecrric BATTERY. 


892,656. CONTROLLER FOR ALTERNATING-CURRENT MO- 
TORS. George W. Euker, Boston, Mass., assignor to Diehl 
Manufacturing Company. A variable inductance is inserted in 
one of the leads. 


892,670. ELECTRIC SNAP SWITCH. Walter S. Mayer, Philadel- 
phia, Pa., assignor to the Machen & Mayer Electrical Manu- 
facturing Company, Philadelphia, Pa. A pivotal snap switch. 


892,677. SAFETY APPLIANCE FOR ELECTRIC RAILWAY 
TRAINS. Edwin T. Munger, Chicago, Ill. A device for render- 
ing the motor controller inoperative whenever the brakes are 
out of order. 

892,712. SAFETY APPLIANCE FOR ELECTRIC RAILWAY 
TRAINS. Adolph H. Daus, Chicago, Ill. Electromagnetic 
means placed on the car which prevent the operation of the 
controller except when shunted through a low-resistance path, 
which is maintained as long as the brakes are in operative 
condition. ‘ 

892,713. SAFETY DEVICE FOR ELECTRIC TRAINS. Adolph H. 
Daus, Chicago, Ill. A device for rendering both controllers on 
an electric car inoperative when the brake system is out of 
order. : 


oo) 

ie 

p 

3 ii 
7 es ee 
6 as 
4 

6 

JF 





892,763.— InpucTION-CoIL UNIT. 


892,734. SAFETY APPLIANCE FOR ELECTRIC RAILWAY 
TRAINS. Harley A. Johnson, La Grange, Ill. A magnetic 
device permitting car controllers to be used when the brakes 
are in operative condition. 


892,749. ELECTRIC SIGN APPARATUS. Richard F. Le Broca, 
Etna, N. J., assignor of one-half to Edwin J. Selley, New York, 
N. Y. A switching device for controlling a number of lamp 
circuits. 


892,755. PLUG FOR ELECTRICAL CONNECTIONS. Walter S. 
Mayer, Philadelphia, Pa., assignor to the Machen & Mayer 
Electrical Manufacturing Company. A plug formed of: non- 
conducting materia] with perforations for receiving the con- 
ductors, : 


892,768. INDUCTION-COIL UNIT. Carl A. Pfanstiehl, Highland 
Park, Ill. A coil section formed of a pair of outer spools, one 
of which fits over the other. 


892,764. HIGH-FREQUENCY APPARATUS. Charles C. Ruprecht, 
Cleveland, Ohio, assignor to the Cleveland High Frequency 
Company, Cleveland, Ohio. The combination of a circuit, hav- 
ing in series therewith the primary coil of a transformer with 
a circuit including the secondary winding of the same trans- 
former. 


892,768. ELECTRIC ARC LAMP. Charles P. Steinmetz, Schenec- 
tady, N. Y., assignor to General Electric Company. A smoke 
flue is provided within the lamp. 


892,770. APPARATUS FOR GOVERNING THE PASSAGE OF 
CARS OR VEHICLES ALONG A RAILWAY. John D. Taylor, 
Wilkinsburg, Pa., assignor to the Union Switch and Signal 
Company, Swissvale, Pa. The controller on the car is unlocked 
electromagnetically. 








892,770.—APPARATUS FOR GOVERNING THE PASSAGE OF CARS OR 
VEHICLES ALONG A RaTLWway. 


892,814. ELECTRIC INDICATING SYSTEM FOR RAILWAYS. 
Herbert G. Dorsey, Ithaca, N. Y. A pair of conductors is car- 
ried parallel to the track and each train is equipped with a 
generator, the voltage of which depends upon the speed of the 
train, the current from which actuates indicators on other 
trains. 

892,822. POLE-TOP CAP. James W. Fraser, Charlotte, N. C. A 
cap for a transmission-line pole, which provides a support for 
an insulator pin. 


892,841. SYSTEM OF CONTROL. Henry D. James, Pittsburg, Pa., 
assignor to Westinghouse Electric and Manufacturing Com- 
pany. A plurality of electromagnetic switches is provided for 
cutting out steps in the starting resistance. 
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892,822.—Po1r-Tor Cap. 


892,857. ELECTRICALLY OPERATED SIGNAL FOR RAILWAY 
CROSSINGS. George W. Lancaster, Richmond, Va., assignor 
to Lancaster Automatic Railway Crossing Company, Inc., Rich- 
mond, Va. Certain of the signals at a railway grade crossing 
are released by the approach of a train, the others remaining 
locked. 

892,868. CLUTCH. Thomas G. Morse, Erie, Pa., assignor to Morse 
Iron Works, -Erie, Pa. The clutch is applied by two electro- 
magnets. . 

892,872. ELECTRIC SWITCH. Hervey H. McIntire, South Bend, 
Ind. A switch the contacts of which are movable longitudi- 
nally, ; 7 
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